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PORTABLE COMPRESSOR EQUIPPED WITH AIR-DRIVEN HOIST LIGHTENS 
LABOR OF TRENCH BACKFILLING BY OPERATING A SLIP SCRAPER. 


S 





Barre’s Gray Granite Rightly History of the Hecla Min 


Famous in Idaho 
R. G. Skerrett A. C. Stevenson 


Mile-Long Tunnel Drains Ojuela Four-Tracking Job on New York 


Mine Central 
F. E. Bruhn S. G. Roberts 


(TABLE OF CONTENTS AND ADVERTISERS’ INDEX, PAGE 26) 
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Successful performance 
wins a repeat order— 


After two years of highly satisfactory experience with two 
Cameron No.8 Class“HV” Pumps, which were installed at 
the 1780 ft. level of their Park Utah Mine, the Park Utah 
Consolidated Mining Company recently placed an order for 
a Cameron No. 10 Class “HV” Pump. 

This is a high head, single stage, centrifugal pump with 
a rated capacity of 4500 G.P. M. against a total discharge 
head of 304 ft. 

The repeat order speaks for itself. 


A. S. CAMERON STEAM PUMP WORKS 
11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over 
Cameron No. 10 Class “HV” Pump ForCanadaReter-Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebev 














$23-DV 


Cameron Pamps 
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Easton Quarry Cars 
for every Pit Mine and Quarry 


ASTON CAR 


Easton: Car - and - Construction - Company 
Easton , Penna. 
New York, Philadelphia, Pittsburgh, Chicago, Kansas City, San Francisco 


Sones 
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Listed as standard by the Underwriters’ Laboratories, Inc. 
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“You can’t equal the Carbic 
for generator’ portability” 


T couldn’t be any simpler in construction. There 
are no moving parts. You can charge it in three 
minutes. Two men can carry it. It weighs only 200 
pounds fully charged. It has unique safety features. 


The initial cost is small and it is extremely eco- 
nomical to operate. 


With a Carbic low pressure generator and a few 
drums of Carbic, you are always ready for any 
ordinary welding or cutting work. 


Send for our new catalogue. 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 


New York City, 30 East 42d St. Chicago, Peoples Gas Bldg. 
San Francisco, 8th and Brannan Sts. 











PROCESSED CARBIDE FOR 














CABBIC LIGHTS & GENERATORS 


oo ae 


A standard drum of Carbic con- 
tains forty cakes, size No. 20. 
Carbic is distributed by the Union 
Carbide Sales Company through 
its national chain of warehouses. 


CARBIC GENERATOR 


For Oxy-Acetylene Welding and Cutting 


*Anyone having a Carbic Generator is entitled to Oxweld Generator Service. 


Phone or write our nearest district office. 
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For Linde 


customers only 


A a user of Linde Oxygen you get a 
product of uniform high quality and 
prompt delivery service. But are you mak- 
ing full use of Linde Process Service? 








Linde Process Service is always ready to 
help you with any welding or cutting prob- 
lem. It will show you how to get the best 
results in the most economical way. 


As a Linde customer you are entitled to 
this Process Service. It isn’t in the written 
contract but it is yours for the asking. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


y General Offices: Carbide and Carbon Building 
" 30 East 42d Street, New York 
49 PLANTS . . . . . 102 WAREHOUSES 








LINDE 
OXYGEN 
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Can we supply 


Srest-O Lite 


DISSOLVED ACETYLENE 


to Palm City, Alaska? 


No, not yet, but only because there is no such place. 
Wherever there is oxy-acetylene welding or cutting work 
to be done, Prest-O-Lite can be supplied. It is readily 
available to every part of every state in the union. 


31 plants located in the most important industrial 
centers produce and distribute Prest-O-Lite. In addition, 
a national chain of 103 warehouses supplies Prest-O-Lite 
to even the smallest dots on the map. 


No matter where you are, Prest-O-Lite is near at hand. 


THE PREST-O-LITE COMPANY, INC. 


Unit of Union Carbide UCC and Carbon Corporation 
General Offices: Carbide and Carbon Building 


30 East 42d St., New York 
31 Plants—103 Warehouses 
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VICTAULIC 
COUPLINGS 


“For every joint 
on the line”’ 


HE GROUND is swampy and uneven 

at Sparkill, N. Y. where this 12 inch 
oil line was laid. Uneven settling of the 
line could be normally expected. So 
Victaulic Couplings were selected for the 
installation. They provide flexibility at 
every joint. 


* * * 


Victaulic Couplings assure flexibility and 
remain leak-proof under severe vibration, 
line sag, pressure shocks or shifting the line 
sideways under full pressure load. 


They give a strain-free line that does not 
buckle or pull apart under severe condi- 
tions of contraction and expansion because 
each Victaulic Coupling is an expansion 
joint for the pipe lengths it connects. 





Victaulic Couplings save time, labor and 
money on every mile of pipe laid because 
it takes unskilled labor less than two 
minutes to install a Victaulic Coupling. 


All-purp ose ‘a 


Couples 





“‘For every 
joint on the 
line’”’ 


FOR CRUDE OIL - GAS +: WATER 


COMPRESSED AIR MAGAZINE 





fe oe 





mgs LEAK- PROOF 


ILI 


REG U.S. PAT. OFF. 


PIPE COUPLINGS 








12” oil line through swamp. 


The coupling cannot go together wrongly. 


Pipe costs and pipe transportation costs 
are less when Victaulic Couplings are 
specified. 


Victaulic Couplings are supplied for all 
pipe sizes from 34 inch up, for steel, wrought 
iron and cast iron pipe, for all pressures 
from vacuum to 10 tons pressure per square 
inch. Victaulic Fittings make it easy to 
connect a Victaulic-coupled line with any 
existing line. 


VICTAULIC COMPANY OF AMERICA 


26 Broadway, New York 


For detailed information 
and list of uses and users, 
fill in and mail the coupon. 








VICTAULIC COMPANY OF AMERICA 
26 Broadway, New York 


Please send Victaulic Bulletin No. 5 























SEWAGE - COMPRESSED AIR, ETC. 
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The Ingersoll-Rand Oil Engine Air Compressor consists 
4 woo of a horizontal oil engine direct-connected to an air com- 
a Sa ee pressor. Two-stage units are built in sizes with piston 
a displacements of 350, 600, and 900 cubic feet per minute. 
? 1. y The pressures range from 100 to 125 pounds. For lower 
i ’ pressures, single-stage machines are used. 
i, 
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A 600-Cubic-foot Type POC-2 
7 Oil Engine Compressor. 





INGERSOLL-RAND COMPANY—11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over. 


ATLANTA CHICAGO DULUTH NEWARK PITTSBURGH SEATTLE 
BIRMINGHAM CLEVELAND EL PASO NEW YORK POTTSVILLE ST. LOUIS 
BOSTON DALLAS HARTFORD NEW ORLEANS SAN FRANCISCO ST. PAUL 
BUFFALO DETROIT ENOXVILLE PHILADELPHIA SALT LAKE CITY WASHINGTON 
BUTTE DENVER LOS ANGELES PICHER SCRANTON 


For Canada, refer Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec. 


London Paris Madrid Melbourne Buenos Aires Johannesburg Havana Calcutta Valparaiso Rio de Janeiro 
Tokyo Lima Shanghai 
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Means Saving 





The scrapheap is a monument to progress. 
It is the graveyard of inefficiency. Industry 
goes forward every time it discards costly 
methods and equipment in favor of newer, im- 
proved practices and machines. 


Scrapping obsolete machinery, even though 
it be in good condition, is not wasteful. Onthe 
contrary, it is good economy. Production 
costs can be kept ata minimum only by utilizing 
the most modern equipment available. 














The Ingersoll-Rand Oil Engine Air Com- 
pressor marks a distinct advance in the low-cost 
production of compressed air. Each machine 
saves enough to pay for itself in a comparatively 
short period of time. To illustrate: The 600- 
cubic-foot unit uses only 36 cents worth of fuel 
oil per hour. 








137-SOE 





Ing ersoll-Rand 
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“Small Shovel Does A Bi g Job> 


e os 











Nordberg-Butler Shovel serves equally well 
in large or small tunnels and drifts 


Although of compact design to permit working 
in narrow tunnels and drifts, the performance of 
the Nordberg-Butler Shovel on big jobs is sur- 
prising. Too often it is considered by some as a 
machine suitable for confined places only. The 
above illustration shows it working in a 16 x 20 
foot subway being built in Sydney, Australia. 
Here as in other instances, it is giving the same 
service as is expected in larger and more costly 
underground loading machines. 

In addition to low price, the Nordberg-Butler 


Shovel also has the advantages of greater flexi- 
bility and usefullness under varied operating con- 
ditions. While it may be placed in the small 
shovel class, it is so designed and constructed of 
properly chosen materials and correctly propor- 
tioned parts that light weight has been secured at 
no sacrifice of strength and durability. Compact- 
ness of design without excessive weight has re- 
sulted in a shovel that is extremely mobile, it 
being possible to transport it to various working 
faces without difficulty. 


If conditions are such that machine loading is at all possible, the Nord- 
berg-Butler Shovel will reduce loading costs and permit of faster opera- 
tion. Bulletin DR-6 describes this unusual machine. 


Nordberg Mfg. Co., Milwaukee, Wis. 





August, 1928 





























: 
2 
‘ 


Bow 
i 


An efficient, tight, and trouble- 
free line is a money-maker and a 
money-saver in all compressor duty. 


Goodyear Air Hose is made with 
an understanding of these values. 
It is built to carry full loads with- 
out leakage, and to perform this 
dependable service over a long, 
economical life. 


The tube of this efficient hose is 
specially compounded to resist 
oils. The body is made of stout 


COMPRESSED AIR MAGAZINE 


The Greatest Name in Rubber 





plies of rubber—impregnated can- 
vas, resilient to the pulsating pres- 
sures, and quick to return to full 
round when pinched or flattened. 
A good, thick, tough cover protects 
against abrasion in hard usage. 
Goodyear Air Hose resists the ef- 
fect of kinking to the maximum 
degree. 

For detailed information about 
this and other types of Goodyear 
Hose, write to Goodyear, Akron, 
Ohio, or Los Angeles, California. 
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Copyright 1928, by The Goodyear Tire & Rubber Co., Inc. 
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“Where'd yuh get it, Mart?” 


“Looks like a toy grindin’ machine.” 


“That’s a Rotor Grinder, Charlie. Got it for a try-out’ 
An’ she’s a fast cuttin’ fool. The more work yuh feed her, 
the faster she eats it up. She don’t shimmy c-tall, an’ runs 
like a watch. Jake used her all day long an’ swears he ain’t 
all tired out as usual.” 

For increased production, lower maintenance costs --- try 
out a Rotor Air Tool yourself. 


The Rotor Air Tool Company 


5905 Carnegie Avenue Cleveland, Ohio 
Ask for the Rotor Catalog 


GRINDERS ’ BUFFERS ’ SANDERS y DRILLS 


Rotor Air Tools | 
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One of the Central Pennsylvania Quarry, Stripping & Construction Company’s trains of Western 4-yard dump 
cars under the shovel. This company has installed nearly 300 4-yard Westerns. 


Endurance is the Big Thing 


Strength and endurance—dependability—in 
your dump cars spell profits, whether stripping, 
handling stone or clay, or in construction work. 
Strength and endurance have brought Western 
4-yard and 5-yard dump cars into almost uni- 
versal use. 





At the Bath, South Carolina, pit of the North American Clay 
Company, one of the Western dump cars went over the end of 
an 80-foot dump, practically without injury STRENGTH. 


At the Verplanck quarry of New York Trap Rock Corpora- 
tion, Western dump cars are stripping 1,500,000 cu. yds. They 
are old 5-yard cars built up to carry 7 yards—ENDURANCE. 


In heavy railroad construction, in earth or rock, requiring nar- 
row gauge equipment, the installation of Western dump cars by 
railroad contractors is almost 100 per cent—DEPENDABILITY. 





Whatever size of dump car your work re- 
quires it should be a Western to secure the 
most economical operation and lowest unit cost. 
May we tell you whyP Write today, please. 





Western Wheeled Scraper Company 


Aurora, Illinois 


DUMP CARS 





AND GRADING EQUIPMENT 
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Even when you visit the so-called ‘‘small quarries,’ you 
see many of them using 2-yd., 3-yd., and 4-yd. shovels. 
There’s a strong trend toward larger machinery 
units, and its easy to see why: 
(1) Much lower cost-per-ton for rock 
loaded. 
(2) More economical hauling, with a more 
simple trackage system. The most successful companies have 
(3) Lower cost for shovel upkeep—with a found that operating on a big pro- 
wider margin of dependability. duction basis produces larger profits. 
(4) Extra capacity to take care of rush or- Ee poe querer dine eepettie game on 
ders. tap, these large revolving shovels will 


show even better economy. The shovel 
shown is a 120-B Electric (3-motor) 


1 hovel 3 
_.When n you're ’re putting in 2, 3, or 4-yd. revolving shovels earermase sates 


the extra ‘speed of the BUCYRUS-ERIE gives ¢ an added 
advantage. Ample power with a single line hoist means 
faster digging—the lighter weight of the strong 
box-girder boom permits faster swinging. And 
BUCYRUS-ERIE regenerative braking 
on dipper lowering relieves the oper- 
ator of friction brake control. 
Our engineers will be glad 
to help you estimate the in- 
creased profits to be made 
with a 2-yd., 3-yd., or 4-yd. 
shovel—giving you figures 
based on actual perform- 
ance in other quarries. 























a 





“Bucyrus” and ‘‘Erie’’— 
each the most successful 
manufacturer in its particu- 
lar field—consolidated Jan. 
1, 1928 The unmatched 
resources of BUCYRUS- 
ERIE assure the buyer of 
Unequalled Value, More 
Efficient Machines, Per- 
manence of the Manufac- 
tures, and a More Com- 
plete Field Service. 


BUCYRUS-ERIE COMPANY 


Plants: South Milwaukee, Wis.. Erie. Pa.. Evansville Ind. 
General Sales Offices: South Milwaukee, Wis., and Erie, Pa. 











Branch Offices: / 
Boston Atlanta Buffalo St. Louis 
New York Birmingham Detroit Dallas 
Philadelphia Pittsburgh Chicago San Francisco 


Representatives throughout the U.S. A. and Canada. 
Offices and agencies in all principal countries throughout the world. 
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Air doesn’t have to look dirty to be 
dirty. Even in so-called “clean’’ 
districts, an engine or compressor 
with a displacement of 750C.F.M., 
unless Reed protected, draws in 
from one to four pounds of abra-, 
sive dust each week. 


Get this FREE 
Reed Dust Comparator 


Suspend it in the air intake. See 
for yourself the heavy deposits of 

harmful dust collected in only a 
few days. Know why Reed Filters 
increase thelife and efficiencyof equip- 
ment from 25% to 75% and pay fo 
themselves by savings in inutile 
oil alone! Comparator and com- ‘ 
plete data sent free on receipt of 
coupon below, 







This = shows why no engine 
or compressor can remain efficient 
without FILTERED AIR 


Don’t be misguided by the fact that your engine or com- 
pressor is still meeting your full requirements. Remember 
that you have reserve power in your engine and reserve 
Capacity in your compressor. Regardless of how well 
your equipment may seem to be operating, it may al- 
ready have lost most of its reserve—from 25% to 50% of its 
original efficiency—without this loss becoming apparent. 





A pound of dust removed in one 


oot tes tat a oe a Know the facts. Know the quantity and character of the ab- 
was only Ceo, grains ‘per, 1000 rasive dust in your air and you will follow the advice of lead- 
cubic feet of air! 


ing engine and compressor manufacturers by installing Reed 
Air Filters. Send for a Reed Visual Dust Comparator, make 
the test described above and get the evidence for yourself. Use 
the coupon for convenience. REED AIR FILTER CO., 
Incorporated, 214 Central Avenue, Louisville, oe 


A Reed 3-unit Type SCF Air Filter R 
—capacity 1800 CFM. Other types 
of Reed Filter for every size and 


make of engine and compressor PIII riiiiiiiiiiiiiiiiii it tilt tl 
and for poner and industrial air- 


TRAOE 
_— fil lg ali 
a 


<n me oe Se et ees ee A A A EE A NE CH 


REED AIR FILTER CO., Incorporated 
214 Central Ave., Louisville, Kentucky 





Send, without obligating me, the Reed Dust Comparator offered above, also full data and details on Reed Air Filters for 
(possible use) ........ 


Name 


Company 
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AS wu @S3 may be 


These five words are the best 
lubrication instructions to give the 
operator of every air compressor. 

But remember, a “minimum 
feed”’ lubricant must be a high- 
grade lubricant. 


Use only a rich lubricating oil 
such as Gargoyle D.T.E. Oil 
Heavy Medium. Hereare7 good 
reasons for its use: 


1. It is the most widely used air- 
compressor lubricant. 

2. Itis recommended or approved 
by all the important air-com- 
pressor builders. 

3. It is uniform in quality wher- 
ever purchased. 

4. It maintains an unbroken oil 
film and seal under the severest 
operating conditions. 

5. It reduces the formation of de- 
posits from surplus collections 
of oil around the valves. 

6. It may safely be fed in small 
quantities. 

7. It is economical in service as 
well as efficient. 


Quick deliveries can be made from 
supplies kept on hand in all lead- 
ing cities. 





NOTE: On request we will send you, 
without obligation, our authoritative 
treatise: ‘Air Compressor Lubrication.” 


Write for your copy. GhRGOne 
TY 





Lubricating 
Oils 


The World’s Quality Oils 
for Plant Lubrication 


Vacuum Oil Company 


Headquarters: 61 BROADWAY, NEW YORK 


Branches and distributing warehouses throughout the country 
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Electric arc welder built by C. H. 
Hollup Corp., Chicago, powered 
with Red Seal heavy duty Conti- 
nental engine model P-20. 


POWER FOR 
ELECTRIC WELDERS 


The great usefulness and practica- 
bility of the gasoline engine for arc 
welding has resulted in manufac- 
turers choosing this power almost 
100%. : 


Continental, with its wide power 
range serving so many diversified . 
industrial callings is of particular 
service in the electric welding field. 
In-fact, the majority of arc welders 
today are powered with Red Seal 
Continental motors. 














CONTINENTAL MOTORS CORPORATION 


INDUSTRIAL EQUIPMENT DIVISION 
Office and Factory: Muskegon, Michigan 
The Largest Exclusive Motor Manufacturer in the World 


[ontinental Matars 


a 


























COM! RESSED AIR A IE oa I, No. VIII 
Adv. 18 








oecneeaeeneneantt 


VOL. ¥ 





I 








pro 
OB. on its 
Vork Ce 
ngaged 
ng, wide 
0 as tO | 





ncreasin 
‘his is a 
“entral’s 
iore tha 
he trav 
verythi 
f an up 
The sé 
uresque 
Manitou 
he tunn 
bf Break 
bart of t 
5 assure 
e hand! 
ne is c 








here is ; 
tretch ¢ 
itense 
ons ups 
; ; on Co 
ee a lat ext 
_— fork m 
RIry on 
er that 
inning 
The 
great 

nd is j 
juippe 
hited 

lant | 
odern 


1788 Highflex”Belt__ | 


i cele 
THE B. F. GOODRICH RUBBER 1 dng ele 
Established 1870 ’ 














. 








Principal Offices 


Bowling Green Building 


No.ll Broadway 
New York. 








VOL. XX XIII, NO. VIII 


Copyright MCMXXVIII 
Compressed Air Magazine Co. 


AUGUST, 1928 





| Big Four-TracKing Job on New York 
Central Railroad 


Oil-Engine Compressors Furnish Operating Air to Rock 
| Drills Driving Tunnels and Widening Right of Way 


HROUGHOUT a stretch of fifteen miles 

on its Hudson River division, the New 
‘ork Central Railroad Company has been 
bngaged for a little more than a year in grad- 
ng, widening the right of way, and tunneling 
0 as to provide four tracks for its continually 
ncreasing traffic to and from the Metropolis. 
This is additional evidence of the New York 
entral’s ceaseless efforts to keep its system 
1ore than abreast of current demands so that 
he traveling public and shippers may have 


verything that they can reasonably expect , 


f an up-to-date railway. 
The section in question lies along the pic- 
uresque Hudson River extending from near 
lanitou, N. Y., northward to a point beyond 
he tunnel that now pierces the western slope 
{ Breakneck Mountain. By 4-tracking this 
part of the road greater freedom of movement 
§ assured, and a larger volume of traffic can 
e handled expeditiously. Just how busy the 
ne is can be grasped when it is realized that 
nere is a daily passage of 125 trains over that 
tretch of the road. As a matter of fact, this 
tense activity has imposed certain restric- 
ons upon the contractor, the Walsh Construc- 
on Company of Davenport, Iowa, and, to 
at extent, has made the prosecution of the 
ork more difficult. The contractor has to 
erry On his several associated jobs in a man- 
t that will not interfere with the scheduled 
nning of the numerous trains mentioned. 
The Walsh Construction Company has had 
great deal of experience in railroad work, 
hd is justly reputed to be one of the best- 
upped large contracting ‘concerns in the 
ited States—always seeing to it that its 
ant shall be ample and of a thoroughly 
odern make-up. By reason of this, and its 
ble management, the company is noted for 


celerity of performance. The present 
2485 





By S. G. ROBERTS 


TONCUOOE ONE EN EEOORDEREDOGUNED EE UHOA Aenea NNN 


[N order to provide for four 
tracks over a 15-mile section : 
on its Hudson River division, : 
the New York Central Rail-  : 
road Company is driving one - 
tunnel nearly 500 feet long; en- 
larging and lining two other 
tunnels; and widening the : 
right of way—the whole job : 
entailing the excavating of =: 
substantially 800,000 cubic 
yards of rock. 

In certain instances the removal 
of this rock has called for much 
line drilling, and in others for 
the utilization of special drill 
carriages so as to permit the 
excavating to be done with 
the least practicable jarring 
of the remaining rock. 

The prosecution of the work de- 
mands the use of a large vol- 
ume of compressed air; and 
the nature of the undertaking 
has necessitated the shifting, 
from time to time, of the com- 
pressor plants. To insure 
operating economies, the con- 
tractor has equipped himself 
with eight 110-hp., oil-engine 
compressors having a com- 
bined output of 4,000 cubic 
feet of air a minute. 

















TLE PECL 








undertaking includes a number of operations 
of a novel and, withal, difficult nature. Special 
facilities have been devised and unusual 


methods resorted to in order to deal success- 
fully with different situations. Before touch- 
ing upon the details of the work, let us outline 
the main features of this rather complex and 
varied job. 

The undertaking may be divided broadly 
into four main operations: First, the enlarging 
of an existing tunnel at Garrison, N. Y., so 
as to increase its width to 38 feet and its 
height to 26 feet—incidentally lining it with 
concrete, and, at the same time, straightening 
out and broadening the right of way north 
of the tunnel by removing a point of rock 85 
feet high; second, the driving of a 2-track 
tunnel parallel to and west of the present 
Breakneck Tunnel, and the enlarging of the 
present Breakneck Tunnel so that all three 
of the tunnels shall have a maximum width 
of 38 feet and a height of 26 feet; third, the 
widening of the cut north and south of Cold 
Spring for some distance so as to permit the 
laying of two more tracks; and, fourth, the 
widening of the right of way between Garrison 
and Manitou for four tracks—this work en- 
tailing the clearing away of a ledge that rises 
to an average height of 60 feet and parallels 
the road for 5,000 feet. All told, the different 
operations require the excavating of sub- 
stantially 800,000 cubic yards of rock. The 
Garrison Tunnel and its approaches have 
necessitated the removal of 40,000 cubic 
yards of rock; and the tunnels and approaches 
at Breakneck will call for the excavating of 
40,000 cubic yards of rock. 

The contractor has not been allowed to do 
any heavy blasting close to the main or side 
tracks nor near any other structures of the 
railroad. Because of this restriction, he has 
had to proceed with the utmost care in en- 
larging the tunnel at Garrison. That tunnel 
is flanked by a 2-track open cut—the inter- 
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lining, ! 


A towering ledge, south of Garrison, N. Y., that is being cut away for a horizontal depth of 50 feet and a length of 5,000 feet 
to provide additional space for four tracks. 
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Rand 10x8-inch portable compressors. 

In widening the open cut to the north of 
the Garrison Tunnel approximately 150,000 
cubic yards of rock was removed. The deep 
holes were drilled with X-71 drifters, mounted 
on tripods; and holes 20 feet in depth or 
shallower were put down with N-72 sinkers. 
Compressed air for driving the rock drills at 
Garrison was provided by four POC-2 oil- 
engine compressor units, each of 110 hp. 

The present Breakneck Tunnel will be en- 
larged in the same way as was the Garrison 





Top, left—North portal of Garrison Tunnel before it was lined, with 2-track open cut at left. 
Tunnel after the concrete lining was in place. 
Right—Barring down loose rock after a blast in the Garrison Tunnel. 


Tunnel—the existing west side wall being 
cleared away and the arch broadened and 
heightened. This will not be done, however, 
until the new tunnel, now in hand, is ready 
for service. The present tunnel is 540 feet 
long, while the new tunnel—now being ad- 
vanced from both ends—will be 450 feet be- 
tween portal faces. The method employed in 
driving the new tunnel is both novel and in- 
teresting. This tunnel lies between the much- 
used existing tunnel, on the east, and the 
shaft house, on the west, of the Hudson River 


siphon of New York City’s vital Catskill 
water-supply system. Therefore, the work 
must be executed in a manner that will insure 
the security of these flanking and important 
structures. 

To this end, the engineers of the New York 
Central specified that the contour of the tunnel 
section should be drilled and broached so as 
to provide an outlining curf or channel—this 
channel always to be finished before the 8x8- 
foot center heading is driven in the rock core. 
The rock between the center heading and the 
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mounted on a frame made up of 41-inch pipe 
bent so as to conform to the tunnel sectig, 
and suitably braced longitudinally by slopig. 
stanchions—also of 44-inch pipe—which ay 
secured at the rear to the floor of the ca 
Screw jacks can be fitted to the arch of thi 
frame at three points to anchor the Carriage’ 
but both of them have proved so steady thy 
the jacks have not been needed. 

Channeling is done with twelve X.7 
drifters, and center heading and ring Arilling 
with N-72 drifters, N-72 sinkers, and Rj 

















curf, which is to be removed last, is ring 
drilled from the center heading. Holes for 
this purpose are drilled close enough for small 
charges of powder to bring down the rock. 
To meet the specifications, the contractor 
devised and outfitted two exceptionally large 
and ingeniously equipped drill carriages, sup- 
ported by a single flat car in each case. The 
carriage is arranged to mount 14 drills; and 
two columns support the drills used in driving 
the center heading and in doing the radial 
drilling. The drills that do the curfing are 


Bottom, left—Drill carriage used in enlarging the Garrison Tunnel. 


Right—North portal of Garrison 


stopers. In drilling and broaching the cut 
the holes are 23 inches in diameter and deep 
enough to pull 6 feet at a round, every , 
hours. The broaching tool is 11 inches" 
thickness and 3 inches wide. - All drilling * 
wet—the water tubes being withdrawn onl! 
for broaching. Each round entails the drills 
of 330 holes; and these represent a total line 
footage of 4,000 feet, of which 1,700 feet att 
required for core cutting. Delay charges from 
1 to 6 are used. The bottom of the tunte! 
section is removed by means of lifters 
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Left—Blacksmith shop, near Manitou, equipped with an I-R oil furnace and a No. 50 ‘‘Leyner’”’ sharpener for conditioning 


the numerous drill steels in service. 


spaced 24 inches apart and 6 feet deep. 

Besides making it possible to do the ex- 
cavating with the least practicable concussion 
to the surrounding or neighboring rock, the 
drill carriage has this added advantage—it 
can be back and at work within ten minutes 
after the mucking is finished. In other words, 
the apparatus avoids the loss of time that 
would be incurred if all the drills had to be 
set anew. The mounting of the drills is such 
that they can be quickly and easily shifted 
upon the supporting pipe frame in doing the 
channeling. The rock penetrated is a diorite 
with pegmatite dikes; and its hardness ranges 
between 6 and 7. 

Compressed air is delivered to a single re- 
ceiver on each drill carriage; and, in turn, the 
air goes to a manifold equipped with as many 
connections as there are-drills to be run. One 
of our illustrations shows this receiver and the 
associate manifold, as well as the hose con- 
nections that link the manifold with the 
various sinkers, drifters, and stopers. Air 


widening the right of way for four tracks. 


found to answer perfectly for the work for 
which they were designed and built; and they 
have blazed the way for a new method of driv- 
ing large tunnels. Undoubtedly, these car- 
riages will arouse much interest when knowl- 
edge of them becomes widespread. 

Air for the I-R oil furnaces, the ‘‘ Levner”’ 
sharpeners, and the pneumatic pedestal 
grinders in the blacksmith shops at both ends 
of the Breakneck Tunnel, and for driving the 
rock drills on that section of the contract, is 
furnished by three Ingersoll-Rand POC-2 oil- 
engine compressors. The compressor house 
is adjacent to the south portal; and air for 
use at the north portal is piped from this 
plant through the present service tunnel. 

Substantially 30,000 cubic yards of rock 
was excavated at Cold Spring, north and 
south of the station; and when that work was 
in hand the drills were supplied with air from 
a single 110-hp. POC-2 oil-engine compressor 
set up near the station. This machine also 
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Right—An X-71 beginning the work of removing a high point of rock in 
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provided air for the drills used in clearing away 
15,000 cubic yards of rock in a cut between 
Cold Spring and the southern end of th 
Breakneck Tunnel. At the present time, th 
biggest open cut in rock is that being mat 
just north of Manitou and south of Garrison 
As previously mentioned, the cut is 5,000 fee 
long, and in many places it is 60 feet high. The 
average width is 50 feet: and the amount o 
rock to be removed is about 500,000 cubic 
yards. 

The deep holes on this part of the job ar § 
drilled with X-71’s, mounted on tripods, and 
the shallow holes with N-72 sinkers. Air for 
this work comes from two compressor plants. 
At one plant there are three POC-2 oil-engin 
compressors and at the other there are twodl 
these 110-hp. units. The blacksmith shop 
associated with this section of the contract 
hasan I-R oil furnace, a No. 8 pedestal grinder, 
and a No. 50 ‘‘Leyner”’ sharpener, so that the 
numerous drill steels in use can be kept fit for 

the service required of them. 





is fed to the receiver through a 4-inch 
flexible line. The carriages have been 


Top—Express train speeding through open cut at Garrison, N. Y. 
riages at the Breakneck Tunnel. 










When the Walsh Construction Company 
contracted to drive a new tunnel atBreak- 








Left—Alr receiver and manifold on one of the drill car- 
Right—South portals of old and new Breakneck tunnels, 
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Top—Section gang getting ready for the run home after a day’s work. 


Manitou. 


neck; to enlarge the existing tunnels at Garri- 
son and at. Breakneck; and to do the other 
extensive rock excavating and grading in- 
volved in providing fifteen miles of 4-track 
line, it was apparent that much power would 
be needed for different purposes, and it was 
equally self-evident that as the scene of op- 
erations shifted it would be necessary to make 
the power available at the new focal centers 
of activity. After due deliberation, it was 
decided by the Walsh Construction Com- 
pany that its main sources of power should be 
stationary plants composed of one or more 
oil-engine compressor units, and that portale 
compressors should be drawn upon at other 
points for smaller volumes of operating air. 
Today, the company has in operation, within 
the section of the Hudson River division al- 
ready mentioned, a total of eight of these 
Ingersoll-Rand oil-engine compressors; and 
several of them have been moved up and down 
the line to different 
positions as some parts 


stances may demand. What the Walsh Con- 
struction Company has done in this respect 
will probably be found of suggestive value 
to other concerns engaged in similar work 
or in handling contracts that may be likened 
to it in a number of ways. 

The Walsh Construction Company has 
offices in Davenport, Iowa; Syracuse, N. Y.; 
Indianapolis, Ind.; Cleveland, Ohio; and 
Chicago, Ill. Its officers are: T. J. Walsh, 
president; H. C. Kahl, vice president; David 
Small, vice president; E. P. Walsh, treasurer; 
and M. A. Kennedy, secretary. Mr. Kahl is 
the dominating spirit directing the New York 
Central work we have been describing. No 
wonder, the scenes of operation are busy ones 
and fine examples of orderly effort even when 
speeding along ‘‘on high”’. 





From 50,000,000 to 60,000,000 tons of ice are 
manufactured annually in the United States. 


Left—W here the road is being 4-tracked just north of 
Right—Compressor house and blacksmith shop near Manitou. 
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ONTARIO INVESTIGATES 
MINE SAFETY 


A Royal commission, appointed to investi. 
4 & gate the cause of a recent mine-fire disaste 
in Ontario and to discuss ways and means ¢ 
improving safety conditions in the mines o 
that province, urges, among other things— 
reports the United States Trade Commission 
at Toronto— that sprinkler systems be ip- 
stalled at all underground crushers and in dr 
shafts; that telephone systems be installed 
underground with connections through dil 
ferent workings; and that fire doors be placed 
in shafts and underground transformers. 

The necessity for underground sprinkler sys 
tems is questioned by some mine manager, 
it being pointed out that most shafts are con- 
tinually dripping with water; but it is noted 
that a disastrous fire occurred in a mine re 
cently in spite of this condition. The telephone 
asa safety device has the 
drawback that the bel 





of the work have been 
finished and other parts 
have been taken in hand. 
The hourly output of 
each of these units is 
equivalent to 30,000 
cubic feet of free air 
raised to a pressure of 
100 pounds per square 
inch. Inasmuch as the 
units are guaranteed to 
operate individually on 
six gallons of fuel oil an 
hour, then, at 6 cents a 
gallon, each of them can 
deliver 1,000 cubic feet 
of air at 100 pounds 
pressure for $0.012. 
With good reason, the 
contractor is satisfied 
that he has saved money 
by thus equipping his 
own power plants and by 
having them sufficiently 
mobile so that he can 
shift them as circum- 








Drill carriage, at north portal of new Breakneck Tunnel, withdrawn before mucking. 
Note manner in which drills are mounted to do the curfing. 


can be heard only a short 
distance in the shafts 
particularly while rock 
drills are working. One 
mine has a siren system 
so arranged that, when 
any one alarm box is bro- 
ken, sirenssound through. 
out the whole mine. How- 
ever, even these, at best, 
can be heard only a few 
hundred feet away. 

Another warning sys 
tem which has been sug: 
gested is that of pump 


ing stench chemicals 
through the air lines 
Although — dependenet 


has been placed on ti" 
ural ventilation, it is 
needful. because of t 
depth to which som 
workings have been car 
ried, to consider the poss 
bility of installing me 
chanical ventilation. 
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Denver Gets Natural Gas From Texas 


ENVER housewives are now frying the 

morning “‘ham and”’ over a fire of natural 
gas piped for a distance of 340 miles from the 
Amarillo field in Texas. Whether or not they 
give a thought the while to the work that has 
made this possible, it remains to be said that 
it marks an outstanding achievement in the 
history of the gas industry of the United 
States. The cost of the project, including gas 
properties, pipe lines, compressors, absorption 
plants, etc., is estimated at $25,000,000; and 
346 square miles of territory are held in re- 
serve SO as to assure an ample supply of gas 
for years to come not only to Denver, but also 
to Trinidad, Pueblo, Colorado Springs, and 
numerous other smaller communities. The 
gas rights in the Amarillo field comprise more 
than 350,000 acres, upon which there are now 
25 wells with an aggregate daily capacity of 
625,000,000 cubic feet of gas. 

According to contract requirements, the 
pipe line was to be completed and ready for 
service by October 1 of this year, but so well 
has the work progressed that gas was turned 
into the main almost four months ahead of 
schedule. This is a splendid record, when it is 
considered that operations were begun on 
December 13, 1927, and that in the neighbor- 
hood of 2,000 carloads of pipe, couplings, 








were used to build the main. 

Throughout the greater part of its run, 
starting at Amarillo, the line traverses open 
plains; but in New Mexico and in southern 
Colorado rugged ground was encountered, 
necessitating the negotiating of rocky canyons, 
rivers, and small streams. In many instances, 
where the route for miles on end _ passes 
through undeveloped country, roads had to be 
constructed to facilitate transportation. At 
one point east of Colorado Springs, for ex- 
ample, a right of way had to be cut through 
twelve miles of timberland. 

Ditching machines were used to do the 
trenching in the open country—the gangs 
averaging a mile per working day. By keeping 
them going continually, day in and day out, 
the ditchers were kept about 5,000 feet ahead 
of the layers, who not infrequently placed 
from 12,000 to 13,000 feet of pipe in 8% 
hours. 

For the most part, the main consists of 
20-foot sections of 22-inch and 20-inch plain- 
end pipe, connected with Dresser couplings. 
For the crossing of the rivers, lengths of 
screwed pipe, 10 inches in diameter, were 
used. These were sealed at the joints with 
collar-type clamps, weighing 1,550 pounds 
each, machined on the inside to an exact fit. 


bolts, etc., 























To effect the crossing, the pipe units were 
first assembled; next the line was dragged 
across the river bed and laid in position; and 
then the trenching was done. All told, six 
mains of this description were run across the 
Arkansas River and seven across the Huer- 
fano—the conduits being linked to the trunk 
line by suitable headers or manifolds. This 
part of the job was accomplished without 
difficulty because the water in the respective 
rivers was at a low stage. 

At certain points along the route, where 
small streams were encountered, it was need- 
ful to build watertight cofferdams by driving 
two paralleling rows of planking into the 
loose, sandy bottom. Pneumatic pile drivers 
were employed to do this work and also to 
keep the sheeting in place in the porous soil 
while the areas were being unwatered and the 
trenches dug. Compressed air for the opera- 
tion of the pile drivers was supplied by a 
portable compressor. In this way, two men 
were able to keep the cofferdam intact in the 
unstable ground and to prevent sand and 
water from swamping the muckers. 

While gangs were busy constructing the 
340-mile main between Amarillo and Denver, 
others were engaged in laying around the 
latter city a ring of piping from which numer- 
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Top, leftt—Where the gas main was run through Cherry Creek, Denver, showing the cofferdam built to hold the sand and the water 


at bay. 
creek bed, 


in place in the unstable bottom. 


Right—Portable compressor which supplied air for the pneumatic hammers used to drive the sheeting into the 
Bottom, left—Two men with air hammers were continually on the job keeping the wooden planking 
Right—Joining pipe lengths preparatory to laying in the trench, 
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ous laterals now reach out into well-nigh 
every quarter of Denver supplying gas for 
domestic and industrial use. 

Before work on this momentous project was 
started, samples were taken, at 1,000-foot 
intervals, of the soil all along the right of way. 
These were analyzed; and the knowledge thus 
acquired was applied with profit in painting 
the piping in order to protect it against 
erosion. In other words, the thickness of the 
coat was determined by the character and 
the moisture content of the soil. Something 
of the same sort, but not on so large a scale, 
was done in the case of a similar job in 
Louisiana. 





STELLITE FOR OIL-WELL 
DRILL TOOLS 


OR some years now it has been recog- 
nized, in the metal-working industries 
particularly, that the use of stellite in connec- 
tion with high-speed cutting tools, cutting 
and forming dies, and the like, means tools 
and parts of exceptional durability. Stellite 


by applying stellite in small quantities at any 
desired point on a tool or part where it could 
be counted upon to do the most good. 

The process developed for this purpose is 
termed ‘‘stelliting’’; and stellite can be 
applied either with the oxy-acetylene blow- 
pipe or the electric arc.  Stelliting, how- 
ever, calls for a somewhat different method 
from that in common use. In practice, from 
2 to 3 inches of the stellite rod is held in the 
flame. This keeps the rod sufficiently hot so 
that when the base metal just begins to 
sweat the alloy can be “flowed on’”’ quickly— 
speed at this stage in the operation being es- 
sential. To prevent the formation of blow- 
holes, all scale, dirt, and other foreign matter 
must be removed from the metal before the 
stellite is applied. 

Stellite is a cast metal of exceptional hard- 
ness that retains its hardness even at a tem- 
perature of 1,830° F.—in fact, long after a steel 
tool would be apt to soften. This inherent 
hardness, together with its resistance to abra- 
sion; its melting point at about 2,300°F., which 
is nearly that of steel; its co-efficient of expan- 





Left—Stellited fishtail bit with deposit too thick at edges. 
on steel bit, at left. as compared with a properly stellited bit. 
stellite deposit on the cutting edges of this bit is too heavy at the center, 


insures longer life to the cutting edge, in fact, 
to any wearing surface, and for that reason 
is being more and more extensively applied 
in other departments of industry to metal 
parts that are subjected to wear. These in- 
clude bushings, cams, rollers, punches, bend- 
ing tools, valves, valve seats, etc. Latterly, 
stellite has also been doing excellent service 
in the oil field; and it is with this newer use 
of the metal that we shall deal here. But be- 
fore doing this it might be well to give a brief 
outline of the history of stellite, which is an 
alloy of chromium, cobalt, and tungsten. 
Stellite was first discovered about fifteen 
years ago by Elwood Haynes, whose idea 
then was to provide a nontarnishable metal for 
the manufacture of cutlery. Its employment 
in this direction, however, soon lost its out- 
standing importance when the characteristics 
of the alloy and.its possibilities for high-speed 
cutting tools became known. High produc- 
tion costs at first proved a serious setback to 
its adoption by the metal-working industries; 
but this handicap was overcome subsequently 


Center—Effect of wear 
Right—The 


sion which is virtually identical with that of 
steel; and its tendency to oxidize but slightly 
at melting temperature, combine to make 
stellite especially suitable for some services in 
oil fields—for example, for drill bits. 

“An interesting feature of the stellited 
bit’’, so it is said, “is that the steel, being 
softer than stellite, wears away, providing an 
automatically formed relief and protruding 
cutting edge of the harder surface metal that 
will continue to ‘bite’ long after an all-steel 
tool would have become blunt and useless. 
Without this relief the edge cannot bite into 
the formation unless greater pressure is ex- 
erted, and it is this additional pressure that 
causes the hole to become crooked. Therefore, 
a stellited bit may safely be fed faster than 
one of plain steel.” 

Stellite can be applied with profit to a wide 
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variety of oil-well drilling tools; but, probably. 
its commonest use in this service is for syp. 
facing fishtail bits. The upper contour of the 
stellite deposit on the fluke of a fishtail pj 
should approximate the shape of the bottom 
of a worn bit. For reasons of economy the bit 
should wear off to a straight line across jts 
end. To obtain this result the thickness of the 
metal coating should vary according to the 
amount of abrasion it receives; and just a 
steel should be thicker at the corners thap 
at the center so should there be a heavier 
deposit of stellite towards the corners. If the 
stellite is too thick at the center the edges yj 
wear too rapidly. Conversely, if the edges ar 
too thick the center will wear too fast. The 
accompanying photograph of three bits 
illustrates the points just raised. 

Savings are effected in several ways by the 
use of stellited well-drilling tools; and not the 
least of these is in lessening the number of 
tool replacements. It has been reported by 
the American Petroleum Institute that about 
25 per cent of the drilling time is lost in mak. 
ing round trips to replace dull bits. Added to 
this is the depreciation of certain equipment 
due to frequent changing of bits. But, per- 
haps, the best index to service rendered is the 
gain made in footage with stellited tools as 
compared with all-steel tools. The accompany- 
ing table is a record of progress made at two 
3,600-foot wells in identical formations. 

The total saving in drilling cost in favor of 
the well drilled with stellited tools amounted 
to $3,018.50; and it should be remarked that 
this figure makes no allowance for the savings 
effected in maintenance costs by completing 
the well in less than two-thirds the time that 
would have been required by the use of 
all-steel tools and by lessening the likeli- 
hood of fishing jobs. One large operator, 
who conducted a series of tests which resulted 
in the adoption of stellited cutting edges for 
his drills, reported an increase in footage five 
times that previously obtained by him with 
other metals. 

In confirmation of this, let us quote what 
the Department of Petroleum and Gas of the 
California State Mining Bureau had to say 
on this subject in a report published in 1925: 
“Stellite-finished bits have been tried in com- 
petition with steel bits of highest quality. 
A bit with stellite properly applied will make 
about three times as much hole per run as ali 
all-steel bit. The resulting economy is greatest 
in deep holes, due to the reduction in time it- 
cident to changing bits. An additional saving 
is due to the fact that the stellite bit may be 
fed at a greater rate of speed than the all-stee! 
bit, and the hole is made quicker with it.” 

At the beginning of 1928 there was in use 
throughout the world a total of 29,687,4% 
automobiles, or 7.6 per cent more than at the 
same period in 1927. 
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Pneumatic methods 
have revolutionized the 
work of laying gas 
mains. In this case, a 
portable com pressor, 
mounted on a truck, is 
providing air to operate 
a clay digger doing 
trenching and to drive 
wire brushes cleaning 
the pipe preparatory to 
assembling. A blast of 
air blows out the pipe 
before joining. 
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The air spray in action, showing the mechanism that feeds the confetti-like 


33 


mass to the gun. 


NEW INSULATING MATERIAL 
APPLIED BY SPRAY GUN 


srg novel in insulating mate- 
\Jrials for buildings, that is said to be very 
effective, is being applied by the Sprayo-Flake 
Company of Milwaukee, Wisc. Bits of waste 
paper and cloth, the size of confetti, are the 
base of this material, which is mixed with a 
solution of silicate of soda or water glass, a 
sirupy fluid that makes an excellent binder. 
The outfit used by the company to shoot 
this composition in place is compact and 
portable, and consists of a specially designed 
spray gun and a gasoline motor that drives a 
dynamo and a small air compressor. Besides 
furnishing current for lighting where electricity 
is not available in buildings under construc- 


tion, the dynamo operates an air pump 
that feeds the loose flakes to the gun, 
while the compressor provides the air 
that adds the liquid binder and sprays 
the resulting mixture against the sur- 
faces to be protected by this method of 
insulation. 

As one of the accompanying _illus- 
trations shows, the light, fluffy 
material is forced through a jointed 
pipe and a length of flexible hose to the 
gun, where it is mixed with the silicate 
of soda entering at that point by way 
of two feed lines. These feed lines 
terminate in two nozzles, one on each 
side of the gun, through which the 
strongly adhesive composition is forci- 
bly discharged in the form of a spray. 
Walls, ceilings, etc., can thus be quickly 
given a coating of ‘“Sprayo-Flake” 
ranging in thickness from half an inch 
to the full depth of the studding. Once 
dry, coatings of this description are 
hard and permanent and, because of 
the thousands of air cells contained in 
the fibrous mass, are said to 
excellent insulating properties. 


possess 


NITROGEN SAVES WEIGHT IN 
SHIPPING TRANSFORMER 


TROUBLESOME situation arose not 

long ago at the Sharon, Pa., plant of the 
Westinghouse Electric & Manufacturing Com- 
pany, when it was found that the usual 
method of shipping transformers could not 
be followed in the case of a large unit destined 
for Oakland, Calif. Transformers usually 
leave the works filled with oil which, in this 
instance, would have meant so much more 
weight that the shipment could not have been 
handled at the receiving end. On the other 
hand, without the oil, it would have been 
necessary to thoroughly dry out the trans- 
former upon its arrival at Oakland, and this 
would have involved not only delay but much 
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expense. As a result, a new and entirely 
satisfactory method has been worked out that 
greatly lessens the weight of the unit jy 
transit. 

According to Power: Before the transformer 
was shipped it was thoroughly dried and 
tested. After the cover was bolted in place 
dry nitrogen was blown through the tank 
until the oxygen content of the gas in the 
tank was reduced to 1 per cent. More nitro. 
gen was then introduced until the pressure 
within the case amounted to 2.95 pounds per 
square inch at 59°F. The object of this was 
to keep out air and moisture. As an added 
precaution, a bag of calcium chloride was put 
in the tank to absorb any possible moisture 
and also to indicate its presence upon the 
delivery of the transformer. 

When the unit reached the substation jt 
was discovered that the tank was under 4 
pressure of 1.5 pounds per square inch at 
59°F., and that the oxygen content was 18 
per cent. Likewise, the calcium chloride was 
quite dry. No time was lost in filling the 
transformer with oil and putting it in service, 
Thus, by the use of nitrogen, under pressure, 
it was possible to reduce the weight of the 
shipment by more than 32 tons. 





GOLD CONCENTRATOR FOR 
PLACER MINING 


GOLD concentrator for use in the field 
has been invented which can be counted 
upon, so it is claimed, to do far more effective 
work than the miner with his pans, flumes, 
and ditches. The following details regarding 
this new aid to placer mining are taken from 
a recent issue of the Pacific Coast Miner. 
The gold concentrator is built in 10- and 
20-foot sizes, and is operated by a 2-hp. gas 
engine. The dirt is shoveled into a feeder; and 
a revolving screen throws out the coarse 
gravel and stones. Next, the dirt goes intoa 
tank, which takes the place of the 
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miner’s pan. Three shakes of this tank, 


SS together with a circulation of com- 


pressed air through the riffles, tend to 
settle the ore. Drag chains are then 
used to carry off the light sand, while 
the gold, platinum, and other values 
are swept into an ore valve and dropped 
into a pan where mercury completes 
the separation process. 

A hand cream has been placed on the 
market by the merchandizing depart: 
ment of the General Electric Company 
that was developed in that concern’s re 
search laboratories for certain of its own 
men as a protection against skin dis 
coloration and irritation that might 
lead to infection. When applied to the 
hands and arms before beginning work, 
the cream is said to form an invisible 
film that effectually prevents oil, grease 
dirt, varnish, paint, etc., from penetra 
ing the pores. Washing in warm watt! 
quickly removes the film, thus leavili 








These walls have been insulated with a 1-inch layer 


of **Sprayo-Fliake’’. 


the skin in a clean and healthy com 
dition. 
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Barre’s Gray Granite Rightly Famous 


The Beautiful and Enduring Stone is Produced in Great 
Quarries Centered on This Alert Vermont City 


ARRE, a bustling city of 15,000 in- 

habitants, lies in the picturesque Ver- 
mont hills east of the towering Green Moun- 
tains. Barre is known the world over as the 
center of the granite industry of the United 
States; and Barre granite stands pre-eminent 
because of the characteristics that make it 
especially superior for monumental work. 

It is interesting to recall that the Indians, 
who roamed the region before the coming of 
the white man generations back, discovered 
in the granite outcroppings in the neighbor- 
hood of present-day Barre stone highly suited 
for working into arrowheads, spearheads, 
battle axes, etc. Later on, to be exact about 
1780, the white settlers in that part of Ver- 
mont discovered that granite from the near-by 
hills made excellent millstones; and in the 
course of time one of these hills in particular 
became known as Millstone Hill because it 
was the principal source of the needful raw 
material. Millstones from granite quarried 
there were used far and near in grinding grains 
for the daily loaf; and it is reported that these 
buhrstones were considered superior to those 
then imported from France. 





PART I 
By R. G. SKERRETT 





ween 








‘THE story of Barre granite is, 
first, a story of nature’s 
abundance locked in _ the 
neighboring hills and, then, a 
record of difficulties succes- 
sively overcome in getting the 
riches out of the ground and 
in moving them thence to far- 
flung markets. 

Early quarrymen were ham- 
pered by primitive means of 
transportation and equally in- 
adequate tools with which to 
break the rock loose. Today, 
Barre has modern rail lines 
that take the granite right from 
the quarries; and air-driven 
rock drills and other pneumatic 
equipment are available. Stone 
is now being got out at a rate 
that was once deemed im- 
possible. 





















Top, leftt—Capitol building at Montpelier, Vt., constructed of Barre granite. 
by Barre to her fighting men in the World War. 





Even while the millstone industry flour- 
ished in Barre, the pioneer settlers found the 
available granite useful for door steps, for 
fence posts, and for the underpinning of 
buildings. The manner in which the stone 
withstood exposure to the rigorous winter 
weather of the region suggested its employ- 
ment in still other ways—particularly to 
commemorate the deeds of departed heroes 
or to serve as enduring reminders of relatives 
that had passed on. In fact, the larger part 
of the granite now quarried in the Barre dis- 
trict is utilized for memorial purposes. This 
is because of its fine grain, its pleasing color- 
ing, and its hardness—characteristics due to 
the conditions under which the granite was 
formed during one or more convulsions of the 
earth’s crust, perhaps millions of years ago. 

Barre granite, in spite of its excellent physi- 
cal properties, would not have attained wide- 
spread recognition as the standard for gray 
granite for monumental use had it not been 
for the farsightedness and the sturdy per- 
sistence of some of the community’s leaders, 
who viewed the rugged countryside not as 
potential pasture land but as a promising 











Center—The memorial, in the civic center, reared 
The remaining pictures are snapshots of Barre’s busy streets. 





































































veneeneenaeenseeeansnanonty 


COMPRESSED AIR MAGAZINE 


Vol. XXXITI, No. 





source of an enduring structural material. 
Success was won in the face of a record of 
many failures, and only after setbacks that 
would have dismayed or effectually dis- 
couraged most people. The enviable position 
now enjoyed by Barre is, in itself, a monu- 
ment to energy, enterprise, and efficiency— 
triple forces well calculated to surmount most 
obstacles that may block the path of progress. 

Millstone Hill, known familiarly by the 
people of Barre as “The Hill”, lies about 
three miles back of the town and rises to a 
height of more than 1,000 feet above the civic 


In a cutting yard where large and 
somewhat irregular blocks of gran- 
ite, from a nearby quarry, are drilled 
with lines of shallow holes and then 
split to desired dimensions with 
steel plugs and feathers. 


center; and it is upon this eminence that some 
of the most spectacular quarries in the dis- 
trict are situated. The position and the alti- 
tude of the hill seriously hampered for years 
the commercial development of those granite 
deposits, because the stone could be moved 
thence to the market only by slow and toil- 
some hauling—teams of horses and plodding 
oxen doing most of the work. 

Before describing how granite is now quar- 
ried on the hill it would not be out of place to 
outline what geologists are generally agreed 
is the probable origin of Barre granite. Their 


assumptions and conclusions picture for us 
how the granite beds had their birth; and the 
findings of those experts make it understand- 
able why Barre granite is distinctly superior 
for some services. In short, the stone’s texture 
and durability are the consequence of the in- 
tense stresses to which the granitic mass was 
subjected when passing from the molten to 
the solidified state. 

Untold eons ago, when a sea covered much 
if not all of what we now call Vermont, the 
sedimentary rock of that sea bed was shoved 
up to the light of day, forming a great ridge 


that now survives as the Green Mountains. 
This folding opened cavernous channels into 
which molten plasma was forced upward from 
the bowels of the earth. This plastic, glasslike 
matter, while at a dull red heat, was exposed 
to opposite pressures—that of the weight of 
the overlying sedimentary rock, possibly 
hundreds of feet thick, and of the irresistible 
thrust of subterranean forces. So titanic was 
the net effect of these opposing pressures that 
the molten granite was driven into narrow 
transverse and longitudinal fissures in the 
adjacent schist and slate before the plasma 
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cooled and solidified. The fact that a yg 
blanket of sedimentary rock overlay the my 
ten granite prevented it from reaching they, 
face; and this covering served as an insula 
that caused the plasma to cool and to ey 
tallize slowly. In other words, instead of}, 
coming a great body of glass as the resyl 
rapid cooling, the mass was transformed jp, 
a granite of the density and the grain thy 
now distinguish Barre granite from {J 
general run of such rock. 

In many places a thin capping is all thy 
now remains of the erstwhile rock which oy 


furnished part of the pressure needed to form 
the granite. This is an indication not only 
the age of the granite but of the long period0 
time that has intervened since glacial actio! 
and weathering began to wear away the supe 
posed rock, hundreds of feet thick. 

The most abundant and the most or 
spicuous mineral usually found in granite® 
feldspar. Feldspar, quartz, and mica deter 
mine to a large extent the general color of the 
rock; and, by reflecting light, the feldspa 
imparts brillancy to the granite. The quarné 
on Millstone Hill at Barre vield two kinds 
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I—This quarry, the property of the Wetmore & Morse Granite Company, is 200 feet deep. 2—Looking into the cavernous pit 
of a quarry operated by the Wells & Lamson Quarry Company. 3—Lewis holes, loaded with black powder, are some- 
times used to break loose great masses of granite. 4—Channeling with F-24 piston drills mounted on quarry 
bars. 5—Channeling with X-70 drills mounted on quarry bars. 6—Close-up of the walls of two 

channel cuts, 12 feet deep, made to get out key blocks from a solid floor of granite. 














2500 


COMPRESSED AIR MAGAZINE 





VU 


Vol. XXXIII, No, vp 





YHA 





























_ 








Left—One of the numerous openings on ‘“The Hill.”’ 


granite, known to the trade as “light’’ and 
“dark”. The dark variety, especially, takes 
a high polish, and is therefore commonly 
preferred when the stone is to be so finished. 
Either one lends itself admirably to carving; 
and extremely beautiful examples of the 
granite cutter’s art are produced continually 
in the finishing plants, in Barre, where an 
army of skillful workers is employed. 

But despite nature’s bounty in the form of 
vast beds of superior granite, Barre might 
have continued to be a village little known to 
the world at large had not the Central Ver- 
mont Railroad extended its tracks from 
Montpelier to Barre in 1875. That put Barre 
on the map of steam transportation, and gave 
the local quarries an easier outlet for the stone 
when once it had made the slow and dificult 
journey down the steep hill to the town. The 
really large pieces, weighing a number of tons, 
made this descent on wooden rollers that were 
often crushed by the weight upon them and 
not infrequently mired when the ground was 
wet or soft. At times, to prevent these granite 
blocks from sliding too fast on the sharpest 
grades, it was necessary to hold them in check 
with restraining teams of horses pulling in the 
opposite direction. On the other hand, the 
teams had to tug and to strain to move the 
blocks forward on level or gently sloping 
stretches. 

After arriving in Barre, the pieces of granite 


were mounted on trucks to which numerous 
horses or oxen were hitched to haul the stone 
to raiJhead at Montpelier, about seven miles 
away. The capitol at Montpelier was built 
of Barre granite in the latter “thirties”, and 
all the stone for that purpose was carried 
there in the manner described. The State of 
Vermont paid John Wheaton, the owner of 
one of the quarries near Barre, the munificent 
sum of $100 a year for the stock needed in 
rearing that imposing structure—the state 
doing the quarrying. That was before Barre 
granite had come into its own and the price 
of that stone had mounted to where it now 
stands. 

The linking of the district with the outside 
world by the extension of the railroad from 
Montpelier altered greatly for the better the 
problem of transportation as well as the 
widening of the market for Barre granite. 
But, even with this improved facility, there 
still remained the tedious and at times dan- 
gerous task of getting the granite blocks from 
the quarries down to the waiting freight cars 
in the village. This situation continued until 
1889, when what is popularly known as the 
“Skyline Railroad’’ was built from Barre up 
Millstone Hill. It consisted of a system of 
switchbacks that enabled a locomotive to 
climb the smooth rails and to draw up a maxi- 
mum of ten empty flat cars. That road, 
originally 5 miles long, has gradually been 





Right—A mountain of waste granite that is continually growing. 


extended to 30 miles, and now traces its win 
ing course in and out among the variog 
quarries. The completion and the expansig 
of that line may properly be said to mat 
Barre’s longest stride forward, inasmuch « 
it makes it possible to move quickly to th 
quarries essential supplies ~ and machinery 
and, in turn, to carry away rapidly pieces ¢ 
granite ranging in weight from less than; 
hundred pounds to ponderous blocks totality 
scores of tons. 

There are eight large quarries on the hil 
or, to be exact, in the hill, because some 
these great cavernous pits are fully 200 fee 
deep. This fact gives us an indication of th 
vast volume of plasma that was forced » 
ward to form the existing beds of igneow 
rock. Exploratory drilling has- penetrate! 
much deeper in places without reaching th 
underlying limits of the granite. The magn: 
tude of these beds of exceptionally fine gra 
granite makes it understandable how its 
possible to remove from them great blocks fa 
pedestals, for tall columns and monument 
shafts, and for other impressive purposes. 

In some cases, the detached masses « 
granite are so big that they have to be drille! 
and split on the quarry floor before they ca 
be lifted to the ground level. Probably th 
largest single mass ever broken free in a Barr 
quarry was one that was 200 feet long, # 
feet wide, and 24 feet thick. It weighed abou! 
































= . res - “ 
< s ae * +. - 
T Psh Bes 
-™- ~ > 














Vistas of the countryside seen 























from the top of ‘‘The Hill.”’ 
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35,000 tons; and, when cut into blocks of 
diflerent sizes, produced enough marketable 
stone to fill substantially 1,730 flat freight 
cars. When it left the quarry, that granite 
had a value of quite $1,500,000. 

Manifestly, all these big quarries are 
equipped with up-to-date mechanical facilities 
both for detaching the granite blocks from the 
primordial ledge and for lifting and placing 
the rough pieces where they can be either 
loaded directly upon waiting freight cars or 
landed in the cutting yard which is associated 
with each quarry. In the cutting yards, the 
blocks are split and roughly formed to pre- 
scribed;dimensions for shipment thence either 
to granite-manufacturing plants or cutting 


from side to side or from top to bottom of a 
block of granite. 

Inasmuch as Barre granite is utilized for 
special purposes because of its excellence, the 
quarryman must often remove a great deal 
of stone that cannot be marketed in order to 
obtain enough granite of the desired standard 
and dimensions; and in some cases this wastage 
—representing seemingly profitless work— 
runs as high as 85 per cent. That is to say, 
for every ton of marketable granite nearly 
6 tons of additional and unsalable rock may 
have to be quarried. A fair average might be 
expressed as 50 per cent waste and an equal 


TE 





This phase of the subject will be dealt with 
later on, after we have described, in some 
detail, the means and the methods primarily 
employed to detach blocks or masses of granite 
from the great beds that were molded in the 
remote past when the Green Mountains were 
towering ridges of bare rock newly heaved 
above the surface of a vast inland sea. 


(To be concluded.) 





For cleaning stove, nut, pea and slack coals, 
ranging in size from 234 inches to 0 inch, the 
New River & Pocahontas Consolidated Coal 
Company has lately had installed at its New- 





Left—An electrically driven No. 2 DV Cameron pump that delivers circulating water to a 2,000-foot PRE-2 compressor on the 
property of the Wells & Lamson Quarry Company. Right—This PRE-2 compressor furnishes air for operating rock 
rills in an opening of the Wells & Lamson Quarry Company. Bottom—aA 1,300-foot PRE-2 compressor in 

service on the property of the Wetmore & Morse Granite Company. 


sheds in Barre or to distant points for working amount of marketable granite. Bearing this hall Mine a pneumatic coal-separating plant 


into final form. 

The workmen in the quarry cutting yards 
are perfectly familiar with the physical char- 
acteristics of the granite, and know how to 
use their expert knowledge of the grain of the 
stone to split the pieces-into the required 
dimensions. To the uninitiated it is amazing 
What these men can do by drilling a succession 
of shallow holes into which they insert steel 
plugs and wedges which, when hammered 
successively to just the right extent, wi!l pro- 
duce a split or cleavage, in a chosen plane, 


in mind, we shall be the better able to grasp 
the significance of the following figures dealing 
with last year’s production of monumental 
granite in the Barre district. 

During 1927, the quarries had an output of 
rough stock totaling 193,911 tons; and there 
was shipped out of the district in that interval 
48,477 tons of rough stock that was worked 
up or finished elsewhere. The difference be- 
tween the two foregoing figures represents the 
volume of granite manufactured or put into 
final shape by the local cutters and carvers. 


having a capacity of 200 tons_per hour. 
This is the second of its kind to-be placed 
in operation at that colliery during the year 
for the treatment of coal of the sizes men- 
tioned. 

The two plants embody the latest system of 
dust collection and air filtration which, accord- 
ing to the Mining Congress Journal, does not 
permit the escape of any dust-laden air to the 
atmosphere, thereby overcoming one of the 
early objections to this method of coal clean- 
ing. 
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SECOND INTERNATIONAL 
COAL CONFERENCE 


ETWEEN sixty and seventy scientists and 

fuel technologists in eleven different 
countries, it is announced, have tentatively 
accepted invitations to speak at the Second 
International Conference on Bituminous Coal, 
which is to be held at the Carnegie Institute 
of Technology, in Pittsburgh, Pa., during the 
week of November 19, 1928. 

The purpose of the coming congress, like 
the earlier one, is to present the results of 
recent studies of coal that have to do with 
improved methods of utilization and com- 
bustion. The program will include discussions 
on low-temperature distillation, high-tem- 
perature distillation, coal-tar products, power, 
smokeless fuel, complete gasification of coal, 
hydrogenation, pulverized fuel and its new 
applications, fixation of nitrogen, coal bene- 
ficiation, etc. 

Dr. T. S. Baker, president of the institute, 
has expressed the opinion that the second 
conference will be much larger in scope than 
the first one, and that the number of delegates 
from foreign countries will be considerably in 
excess of that at the 1926 meeting, when 
thirteen nations were represented. 





AN AIR-HOIST TESTER 


[Noe the heading Ideas from Practical 
J Men there appeared in a recent issue of 
Power the following letter from E. J. Jordan, of 
Long Beach, Calif. The subject dealt with 
by him is one that should be of interest to a 
wide circle of our readers, because air lifts 
are now so extensively employed in industry 
generally. 

“Air hoists are often expected to hoist more 
than they were designed for. To prevent 
this and to assist the repairman, the brake 
tesver shown in the sketch was designed. 

The brake band and the adjusting screw, 
belonging to the hoist, are swung around a 
quarter of a turn from the normal position, 
and the screw is fitted with an extension 
point to bear on the end of the lever. 

With a pressure gage to show the air pres- 
sure at the time of the test, a test should be 
made when the hoist comes in for overhaul, 
and another after the hoist has been repaired. 
The preliminary _ test 
will decide its condition 
and the probable a- 
mount of overhaul re- 
quired. 

To make the test, all | 
that is necessary is to | 
start the hoist with no 
load and to adjust the 
brake and the weight on 
the end of the lever until 
the hoist indicates that 
the limit has been 
reached. 


To find what each 
pound hung on the end 
of the lever is equivalent 
to in pounds raised by the 
hoist drum, it is only 
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This stationary type of the new Hanna riveter drives 4-inch duralumin rivets 
and heads them on the underside. 


needful to know the ratio of the movements of 
the end of the lever to which the weight is at- 
tached, and a point on the drum periphery. 

The ratio of the long and short ends of the 
lever is 30 — 1.75 = 17.2; and the ratio of the 
radius of the drum and the radius of the center 
line of the adjusting screw of the brake band 
is 7 — 3 = 2.34, and the combined ratio is 
17.2 X 2.34 — 40.24 to 1. 

One pound hung on the end of the lever 
will be equal to 40.24 pounds hung on the 
drum. With 3714 pounds hung on the end of 
the lever and the lever against the top stop, 
the hoist is then doing work equivalent to 
raising a load of 1,500 pounds. The brake 
horsepower generated will be the speed of 
the drum periphery in feet per minute, mul- 
tiplied by 1,500 and divided by 33,000.” 





Uruguay, though comparatively small in 
area, is of considerable commercial import- 
ance. Excepting Argentina, her per capita 
foreign trade, under normal conditions, is 
larger than that of any other South American 
country. 
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Arrangement of the air-hoist tester. 


SPECIAL PNEUMATIC RIVETER 
FOR DURALUMIN RIVETS 


S the result of the ever-increasing use of 

duralumin in the construction of aircraft 
and automobiles, there has been produced, by 
the Hanna Engineering Works, a pneumatic 
riveter designed especially to bind duralumin 
parts with duralumin rivets. The riveter is 
offered in a wide range of sizes and in either 
a stationary or a portable form—the machine 
illustrated having a reach of 48 inches, a gap 
of 10 inches, and a die stroke of 11% inches. 
When operated with air at 100 pounds pres- 
sure it is capable of driving rivets 44 inch in 
diameter, and develops ram speeds up to # 
strokes per minute. 

According to the manufacturer, the pres 
sure exerted by the ram is predetermined; and 
as this pressure is uniform throughout a con- 
siderable portion of the stroke it assures per- 
fectly driven rivets regardless of variations in 
the thickness of the parts being riveted. The 
construction of the machine is such that rivets 
may be inserted in the holes well in advance 
of their actual driving—making its operation 
nearly a continuous one. The release of the 
air is effected by a movement of the foot, 
leaving the workman's hands free to shift the 
work. 





An aerial cableway has been opened to 
traffic in Switzerland that outclasses amy- 
thing else of the kind in that country where 
funiculars and cableways are widely used it 
the transportation of passengers and freight. 
The new line extends from Gerschnialp t 
Truebsee, high up in the Alps, and was de 
signed primarily to make that lofty region 
accessible for skiing and other sports during 
the winter season. The stations are 7,332 fet 
apart, with a difference in elevation of 1,745 
feet. Traveling at the rate of about 9 mile 
an hour, the cableway has a carrying capacity 
of 65 passengers and 1,320 pounds of freight 
in each direction every 60 minutes. 
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] American Rock Drills Aid in Building 
Big Power Station on Rhine 
By A. van der PLAS 
YWITZERLAND is taking steps to make heavy grades, necessarily limiting the number _for the effective operation of a number of big 
further use of the energy of the descend- of loaded cars that can be pulled up hill and, _ turbine-generator sets. We refer to the pro- 
ing waters originating in the snows and the correspondingly, the volume of profitable ject now in hand at Ryburg-Schwoerstadt, a 
glaciers of her scenically wonderful moun- freight that can be hauled for a given ex- few miles above Rheinfelden, Switzerland. 
tains. Indeed, the industrial future of Switzer- penditure of motive power. Incidentally, the Because of the international character of 
land, the continued well-being of many of her speed is reduced in climbing these grades. that part of the Rhine, the capital involved 
productive activities, are largely dependent It was to overcome this situation that the has been subscribed equally by interests in the 
upon the utilization of her priceless asset, the Swiss Government undertook the wholesale two countries; and two state institutions and 
“white coal’’ of her tumultuous rivers and _ electrification of the Federal Railways, that two private enterprises have joined efforts to 
streams. is now nearing completion. In 1919, the bring about the consummation of a scheme 
. Switzerland must have a wider and a more government lines were electrified for 66.45 that was proposed as far back as 1909 and 

ra profitable market, and she can have this only miles, and by the close of the present year the was nearly agreed upon when the World War 

ie by making goods for export at a price that electrification of the Federal Railways will put a stop to.negotiations. Consideration¥of 

=} will permit her to compete abroad with other total 1,034.59 miles. In addition to this, the project was revived five years ago; and 
countries. Switzerland has to import nearly 2,049.3 miles of secondary roads will then be final arrangements were made in the fall of 
all her raw materials; transportation rates operated by electricity—making a total of 1926, when the Kraftwerk Ryburg-Schwoer- 
within her borders are far from low; and her 3,083.89 miles or substantially two-thirds of | stadt A.-G. was organized to build the neces- 

TER wage scale is generally higher than that of any _ the country’s entire rail system. sary dam and power house, with essential 

Ss other European country. Happily, Switzer- At the present time the per capita use of associate features. 

use of jm land is blessed with an abundance of capital, electricity in Switzerland is greater than that Between Lake Constance—that is, Boden- 

ircraft @ With skillful technicians and artisans; and, of any other European country. The reason see—and Basel, the upper Rhine has a drop 

ed, by ]@ What is equally important, with a virtually for this is the very low rate at which current of about 492 feet, with an effective head of 

imatic (@ inexhaustible supply of cheap water power. can be generated, distributed, and sold at a 328 feet which can be utilized in thirteen 

alumin @ SWi8s economists recognize that the nation profit. In many ways, electricity has revolu- stages. The site of the Ryburg-Schwoerstadt 

eter js ( Must utilize toa much larger extent her hydro-  tionized the social as well.as the industrial power plant is at one of these strategic stages 

either jm electric potentialities. And, what is very much life of the republic. We mention these facts and a few miles upstream from Rheinfelden, 

achine @ tothe point, Swiss enterprise is bent upon this. so that the reader will find it easier to appre- which is only about fifteen miles above Basel. 

a gap Comparatively small as Switzerland | is, ciate the significance of another hydro-electric It might be pointed out here that the total 

inches, @ measured by the standard of square miles, plant in course of construction on the Rhine annual power development in Switzerland 

5 pres still her railways have to contend with the at a point where there is a sufficient drop in during 1927 amounted to about 3,820,000,000 

nch in | Stious problem of widespread and generally that watercourse to provide an ample head  kw-hrs.; and it is authoritatively estimated 
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Left—Drill boat, equipped with an X-71 drifter mounted on a tripod, drilling holes in the rock underlying the bed of the Rhine. 
Right—Close-up of an X-71 drill and the rosette bit used on the drill steel. 








Note the tube in which the drill steel works. 
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that the waters of the upper Rhine 
are capable of producing yearly 
more than 3,000,000,000 kw-hrs. 
The Ryburg-Schwoerstadt hydro- 
electric station is only one of 
several under contemplation. 
The  Ryburg - Schwoerstadt 
plant will consist of a reinforced- 
concrete dam of conventional form, 
with the spillway and the power 
house placed along the same longi- 
tudinal axis. The power house 
will be on the German side of the 
river while the spillway and the 
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Pieces of gravel even larger thy 
a man’s fist were thus discharges 
from the tube. After blowing oy 
the steel tube was rammed deepy 
into the water bed, blown again 
with compressed air, and the Drv. 
cedure continued until solid roq 
was reached. 

The net drilling time for a ho 
of from 4 to 7 feet deep was aboy 
twenty minutes; and the shorte 
period was thirteen minutes fy 
a 6-foot hole. Setting and rap, 
ming the enveloping tube, blowing 
out the holes, and_ shifting th 
drill boat after every two hols 








Courtesy, Consulate General of Switzerlan 


Top—German drill boats drilling in the rock bottom of the Rhine preparatory to constructing a cofferdam to unwater the site of the 


wer house. 


Left—Within the cofferdam on the Swiss side of the river, with some of the stonework for the dam in place. 


Right —Cofferdams enclosing working sites, on both sides of the Rhine, as seen from downstream and near the German shore. 


associate features will be on the Swiss side. In 
the station there will be installed four turbines, 
each of which will be capable of developing 
35,000 hp.; and from 8,829 cubic feet to 10,594 
cubic feet of water will pass through each tur- 
bine per second. The intake pipes of the tur- 
bines will be large enough for a mounted man 
to ride through them. Inasmuch as the Rhine 
is navigable above the Ryburg-Schwoerstadt 
plant, the dam has to be provided with locks 
to facilitate the movement of river craft. 

Work on the undertaking was begun during 
the winter season of 1926-27; and the plan 
is to have the station in operation by the end 
of 1931. The contract has been divided 
equally between German and Swiss concerns— 
the work on the German side of the river hav- 
ing been awarded to the firms of Gruen & 
Bilfinger and P. Holzmann & Company, and 
that on the Swiss half to Locher & Company 
and J. J. Ruegg. 

The dam is being built, as is usual, in sec- 
tions; and, as a preliminary, the Swiss con- 
tractors constructed a cofferdam extending 
from the Swiss shore out into the Rhine for 
200 feet and then turning downstream a short 
distance and thence back to the shore. In 
order properly to secure this cofferdam, 
within the protection of which operations 
were to be carried on, it was necessary to drill 
250 holes in the river bed lying from 7 to 15 
feet below the surface of the water. These 
holes penetrated the bottom to a depth of 


from 4 to 7 feet, and had a diameter of 518 
inches. The holes had to be drilled in two 
rows, 7 feet apart each way; and the workers 
had to contend with a stream velocity of fully 
914 miles an hour. After experimenting for 
a while, this part of the undertaking was 
pushed through to a successful completion 
with X-71 drills mounted on tripods. The 
German contractors also used these Ingersoll- 
Rand drills for kindred work on the opposite 
side of the river—the X-71’s being mounted, 
however, on frames instead of tripods. One 
of our photographs shows an X-71 mounted 
on a drill boat that was utilized by the Swiss 
contractors. 

The bit used for this drilling was made of 
high-grade hollow steel, and was provided 
with a taper hole into which fitted the tapered 
end of the drill steel. The rock is a rather 
soft limestone; and, accordingly, a rosette form 
of bit was employed. During the drilling, 
compressed air was blown down through the 
hollow steels to agitate the water and to wash 
away the cuttings. There is much gravel on 
the river bed of the Rhine, especially along 
the shore, which made drilling somewhat 
difficult. To offset this, a steel tube, 8 inches 
in diameter at the top and 6 inches across at 
the bottom, was guided down alongside the 
drill boat, between I-beams, and forced into 
the bottom as far as possible. Next, a 144- 
inch pipe, to which two 1-inch hose lines were 
connected. was used to blow out the gravel. 


took up most of the time; but from five 
six holes were drilled per drill during each 
9-hour shift. The purpose of the holes wa 
to provide lodgments for steel rails, tied to- 
gether with steel plating and further unified 
by means of wooden sheet piling and concrete 
to form bulwarks strong enough to resist th 
onrush of the river currents. As soon asa hol 
was drilled, a rail was driven into it. When the 
bulkhead or cofferdam was completed, the 
enclosed space was pumped out. 

On the German side of the thread of the 
stream, the river bed is cut by a channel, 
nearly 100 feet wide, that extended to a depth 
of approximately 33 feet below the bottom d 
the Rhine. Owing to swift currents, Cot 
siderable difficulty was experienced in sealing 
that hole when building the necessary et 
veloping cofferdam. 

Due to variations in the flow of the Rhine 
at different seasons, it is computed that the 
amount of power developed will range be 
tween 30,000 and 90,000 kw.; and, based upot 
records for the last two decades, it is believe 
that the annual output will average 650,000, 
kw-hrs. With the cost of construction pit 
at 60,000,000 francs, current can be sold for 
1.4 centimes per kilowatt-hour. Assuming the 
franc to be worth 4 cents, the price per kilo- 
watt-hour would be equivalent to $0.0056. At 
this rate, current so produced could compéett 
with power generated with brown coal in the 
south of Germany. 
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Mile-Long Tunnel Drains 


HE Compania Minera de Penoles, S. A., 
7. recently completed, in a little more 
than eight months’ time, the driving of the 
(juela Drainage Tunnel at its Ojuela unit 
near Mapimi, in the state of Durango, 
Mexico. This tunnel is 5,200 feet long; is 
Qx8 feet in cross section; and follows a straight 
course with a grade of approximately 1 foot 
for each 100 feet of length. The Ojuela Tunnel 
was planned and built for the purpose of com- 
pletely draining the present mine workings 
by gravity, thus doing away with the need of 
pumping which, in the past, has involved 
heavy expenditures. 

For the most part, the tunnel was driven 
through comparatively easy-drilling rock— 
the first 1,400 feet being in thin-bedded, fairly 
soit shale, and the remainder in blue lime, 
which is brittle and offers little resistance to 
rock drills. Some watercourses and hard 
dikes, however, were encountered, and these 
at times slowed up the speed of advance. The 
walls and the back of the tunnel are solid 
throughout, and required no timbering or 
reinforcing. 

The work of drilling was done with Inger- 
soll-Rand N-72 drifters. Four of these—two 
above and two below—were mounted on a 
drill carriage of the type so successfully used 
on the Moffat Tunnel job. Connected to this 


By F. E. BRUHN and F. P. CLEARY 


drill carriage was a tender on which were 
mounted an air-line manifold, an air-line 
lubricator, and a_ ventilating suction fan 
operated by an air motor. This trailer was 
designed by G. W. Hezzlewood, a well-known 
tunnel contractor from Utah, who was in 
charge of construction. In addition to the 
equipment already mentioned, the tender 
carried the necessary drill steels and two 
extra N-72 drifters. 

The drill carriage was run on tracks right 
up to the working face, where it was securely 
fastened and jacked against the wall pre- 
paratory to beginning the drilling of a round. 
Drilling was started by all four drifters; each 
drill being operated by one native machine 
man and a helper. Each of the two N-72’s 
mounted on top of the carriage put in one 10- 
foot hole and seven 8-foot holes, while those 
below the carriage drilled one 10-foot and 
four 8-foot holes. One of the accompanying 
diagrams illustrates the type of round that 
was extensively employed and that proved 
so satisfactory on this project. After each 
round had been completed, the carriage was 
moved back a safe distance to a siding, where 
all the drills were inspected, tested, and 
lubricated thoroughly. 

Sets of steels were used, with 2'%-foot 
changes, ranging in length from 2% to 10 

















Top, left—Change of shift: fresh crew ready to go into the tunnel, Right—Blacksmith shop where drill steels have been made 
Bottom, left—Portal of tunnel at base of the mountain. 


fit for work in the Ojuela Tunnel. 





carriage used in driving the Ojuela Tunnel, 


Ojuela Mine 


feet. These were made of 114-inch, hollow, 
round Ingersoll-Rand Swedish steel, and were 
equipped with standard 4-point, 14 and 5 de- 
gree taper cross bits and standard “ Leyner”’ 
lugged shanks. The bits were of 2-, 174-, 134-, 
and 15-inch gage. The drills were driven with 
air at 90 pounds pressure; and 40 per cent 
dynamite, manufactured in Mexico, was em- 
ployed to do the blasting—an average of 65 
pounds being required for each round. The 
air-line lubricator on the trailer, which was 
in the nature of an experiment, served to oil 
the N-72 drifters. 

The work of mucking was performed by 
two Butler mechanical loaders —one serving 
as a spare. These machines were operated 
with compressed air and gave satisfactory 
service. Four 2-ton side-dump cars, hauled 
by a storage-battery locomotive, removed 
the excavated material. The system of track- 
ing utilized on this job did much to speed up 
mucking. In other words, while four empties 
were being loaded at the tunnel face, four 
other cars that had just been filled were on 
their way to the tunnel portal for dumping. 
This was made possible by a special portable 
switch, which is shown in one of the accom- 
panying diagrams. 

Work on the project was started on March 
21, 1927. The first ten days were spent in‘ex- 





Right—tType of drill 
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Hezzlewood tender used in connection with the drill carriage. 


cavating an open cut leading up to the tunnel 
portal. Actual tunneling operations were not 
begun until May 1; and it was not until the 
28th of that month that machine drills were 
put in use—the first 306 feet of advance hav- 
ing been made by hand drilling. In June, 
with 17 or 18 holes per round, a total of 615.5 
feet of tunnel was driven through soft and 
medium rock. Drilling from 18 to 20 holes 
per round, and working in shale, the runners 
increased that footage during July by 174 
feet, making all told 789.5 feet. The following 
month progress was slowed down by reason 
of numerous obstructions in the form of 
watercourses and hard dikes—an advance 
of only 601.7 feet being made in shale with 
from 20 to 26 holes per round. Then the 
formation changed: the rock penetrated was 
much harder than any previously encountered. 
This accounted for a footage in September of 
about 600 feet. December proved to be the 
record month, when 1,001 feet of tunnel was 
driven; and on January 3, 1928, just eight 
months and two days after the beginning of 
operations, the drill runners holed through. 
This was a very good showing, especially 
when it is considered that the working force, 
with the exception of three shift bosses and 
the tunnel foreman, consisted of native labor. 

The men worked in three 8-hour shifts. each 
of which was made up of one drill-carriage 
boss, four machine men and four helpers, one 
tool nipper, one track and pipe man, one 





Head Light, 


motorman and helper, two dump men, and one 
compressor man, all in charge of an American 
shift boss who, besides, operated the air- 
driven shovel. The crews were relieved at the 
face—that is, the new shift took up the work 
where the preceding shift left off, regardless 
of whether mucking, drilling, or blasting was 
going on. 

The average drilling time per round was 
about 134 hours; approximately 30 minutes 
were allowed in which to load and to shoot 
the holes; and something like 144 hours were 
consumed in mucking, not including a period 
of half an hour needed to clear the heading 
of smoke after blasting. Expressed in per- 
centages, the total time required for the dif- 
ferent operations was divided up as follows: 
Setting up, drilling, and blasting, 44.9 per 
cent; mucking and cleaning up, 37 per cent: 
and waiting for smoke to clear, laying track, 
pipe, etc., 18.1 per cent. 

The blacksmith shop was equipped with a 
No. 50 “Leyner”’’ sharpener, with a shank 
and bit punch, and with a No. 25 oil furnace, 
and worked on an 8-hour shift. The gang 
consisted of the blacksmith and his helper, 
and one drill repairman—all natives, who 
were able with the facilities available to re- 
condition the drill steels and to keep the drills 
fit for service. Air for the operation of the 
machinery in the blacksmith shop and for the 
drifters was provided by a 21&129x14-inch 
PRE-2 compressor, with a piston disp!ace- 
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Drill round used in driving the Ojuela 
Tunnel, 


ment of 1,302 cubic feet of free air per minute 

As previously mentioned, Mr. G. W. 
Hezzlewood was in charge of construction 
and no tunnel work of a similar length in 
Mexico has ever been carried forward 9 
rapidly. No small part of this success was du 
to the air-driven equipment used on the job. 





UTILIZING GAS FROM SLUDGE 


Last year, the Birmingham Tame and Re 
District Drainage Board—which is said t 
operate one of the largest sewage-dispos! 
plants in England—decided to make use fr 
power purposes of the gas given off by sludge, 
and equipped a plant with that object in 
view. Commenting on this installation, the 
Engineer said that results so far obtained in- 
dicate that the plant can be counted upon to 
produce 500,000 units of electricity annually 
To meet the growing demand for power, the 
board is already planning to enlarge the power 
plant—at an expenditure of approximately 
$90,000—by adding a 400-hp. engine with the 
necessary alternator, gas collectors, etc. The 
yearly output, it is expected, will thus be it- 
creased by 1,000,000 units of electricity. 












































Breas? 






























| Shove! Fassia 
Portable Switch 


Never more than /50 








ea ONY a UN aN Ewe? een . te ~ Za AS ‘4 
/ Coppus Blower Main Track 
"& ane : 
a ] 7) i niees 
Steel Tender mee 
) ! 16" Vent Fipe 
> SP eS Ww ~ - NF NUE NM NU Bag OZ SN A a PRAY 








Hezziewood switch which proved very effective in speeding up the work of mucking. 
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History of the Hecla Mine 


What Was Done to Restore Electric Service and to. 


T is the purpose in this installment 

to sketch in a general way the diff- 
culties experienced and the various steps 
taken in unwatering the Hecla Mine and 
in replacing and in rebuilding the equip- 
ment destroyed or damaged by the fire. 
All the power lines as well as the mine 
feeder cables were out of commission. 
Therefore it was necessary, first of all, 
to set about restoring the electrical 
connections; and a crew was at once put 
to work on this job by the Washington 
Water Power Company. No time was 
lost in running about 4,000 feet of 
66,000-volt transmission lines and some- 
thing like 2,000 feet of 2,200-volt feeders. 
Just what was accomplished can, per- 
haps, be appreciated when it is known 
that current was available at the mine 
within 26 hours after the conflagration. 

While these operations were in prog- 
ress, other men were engaged in string- 
ing temporary lighting wires and in 
getting transformers to the site. Asa 
result of this co-operation it was possible 
to turn on the lights and to illuminate 
the “dump” the instant the electrical 
connections were established. 


Unwater the Mine 


PART III 


By A. C. STEVENSON * 
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Hecla Mining Company was entirely 
dependent upon its neighbors for im- 
mediate relief. Mr. ........ Clark, of 
the Bunker Hill, promptly selected from 
that mine’s stores a much-needed stock 
of supplies and dispatched them by truck 
to the Hecla. And, as soon as time 
could be spared, an inventory was taken 
of the secondhand machinery available 
at idle properties lying within close reach 
of Burke. Muchinthe way of materials 
and equipment, used during the first few 
weeks following the catastrophe, was 
thus borrowed and bought from other 
mining companies in the district. 
Next, inquiries were hastened to such 
concerns as the Washington Water Power 
Company, the General Electric Com- 
pany, the Westinghouse Electric & 
Manufacturing Company, the Ingersoll- 
Rand Company, the Coeur d’Alene 
Hardware & Foundry Company, the 
Bunker Hill, etc., etc., in an effort to 
procure certain essential machinery from 








Electrically operated hoist at the Hecla Mine. 


stallation of pumps for the purpose of un- 


There was just one way of going down into’ watering the mine. This part of the recon- 
the mine, and that was by foot. But before struction program was completed 68 hours 
workers were permitted to enter, the mine after the fire, when power was turned on below 
was first thoroughly explored for gas by a_ ground and the 1,200 pumps were started. 
group of trained helmet men accompanied by As all the supplies had been destroyed, the 


me. ........ Sparks of 





the local mine rescue 
squad. When these men 
reached the 2,000-foot 
level, about 45 hours 
after the fire, they found 
that the equipment on 
that station was _ sub- 
merged and that the 
water was 5 feet 6 inches 
deep. All this time sur- 
face activities were being 
rushed without cease in 
an effort to restore ser- 
vice underground. 

As soon as a safe en- 
trance to the mine was 
assured, a crew was sent 
underground and put to 
work cutting all the feed- 
ers and _ signal-system 
cables which led to the 
2,000- and to the 1,600- 
foot levels and connect- 
ing them to switches 








the nearest possible sources. In this 

manner were obtained a compressor, 

centrifugal pumps, motors, etc. 
Immediately after the 1,200 pumps were 
started, and all water above the 1,600-foot 
level was thus held in check and prevented 
from speeding up the filling of the mine, then 
preparations were begun for the unwatering 
of the lower level. A 3-stage Cameron cen- 
trifugal pump—origin- 





ally the Hecla Mine fire 
» | pump—was directly con- 

nected to a motor, mak- 
ing 1,800 revolutions per 
minute, that had come 
all the way from Schenec- 
tady, N. Y., by express. 
This pump, though de- 
signed to run at 1,450 
revolutions a minute, 
was driven at as high as 
1,800 revolutions, and 
was then said by some of 
the fellows on the job to 
be ‘a going hound.” 
This unit was placed on 
the 1,600-foot level so 
as to relay the water to 
the sump on the 1,200- 
foot level. 

The Ingersoll-Rand 
Company furnished a 
500-gallon, 100-hp., 
Cameron pump. This 








preparatory to the in- One of the several large electrically driven compressors furnishing air at the Hecla pump was en route to 


a Mine. 
Chief Electrician. 


The compressor plant has a combined capacity of 8,900 cubic feet of 


air per minute. 





Montana; but, through 
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the courtesy of the people to whom it was 
consigned, it was sidetracked and redirected 
to Burke for use at the Hecla Mine—the com- 
pany in question ordering a duplicate from 
the factory. Another similar unit—which had 
seen service as a boiler-feed pump at the 
Treadwell, in Alaska—was purchased from a 
dealer of secondhand equipment in Seattle, 
Wash. One of these 500-gallon pumps was in- 
stalled on the 1,600-foot level to act as a 
stand-by for the larger unit, thus assuring 
uninterrupted operation in case of a break- 
down. 

Efforts to get an electrical sinker for placing 
in the shaft proved unsuccessful. All that 
could be had were air pumps, and four of 
these were obtained without difficulty. Two 
No. 9B Cameron sinkers were borrowed, one 
each, from the Tamarack Mine and from the 
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water the flooded area. The following pro- 
cedure was finally decided upon: One of the 
500-gallon units was disassembled and again 
set up in a raise in the mine above the 2,000- 
foot level. About 3,000 feet of 2,200-volt 
cable, sufficient to reach from this unit to the 
1,600-foot level, was ordered sent by express 
from San Francisco. As the water receded, 
this pump was carried down from floor to floor 
until the drift was reached, when it was 
mounted on a truck on which it followed the 
water down the drift. This scheme, though 
difficult of accomplishment, proved successful. 
From that time on, until the operation was 
concluded, more than 2,000,000 gallons of 
water were pumped on an average every 24 
hours. 

After the 2,000-foot station had been made 
accessible, a dam was reared at the intersec- 
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Before the fire, the surface plant of the Hecla Mining Company was composed 
mostly of frame buildings. 


Morning Mine, and a No. 7 Cameron was 
loaned by the Monarch Mine at Murray, 
Idaho. These, together with another No. 9B 
Cameron that had survived the fire, were in- 
stalled in the Hecla shaft. 

Compressed air necessary to drive these 
pumps was partly furnished by a 1,150-foot 
compressor borrowed from the Marsh Mine 
and partly tapped from the air line of the 
Hercules Mine. Inquiry revealed that there 
was at the plant of the Todd Ship Building 
Company, in Seattle, Wash., a 2,200-foot, 
direct-connected Ingersoll-Rand PRE-2 
pressor. 


com- 
This was a wartime machine that 
had never been uncrated, and was bought and 
shipped without delay. 

Before the preparations had been com- 
pleted, the water had reached a point 65 feet 
above the turnsheet of the 2,000-foot station. 
Soon after the air pumps began handling the 
water it was realized that they would not do. 
In short, it was found that the rate of “beat- 
ing’’ the water by this method was so slow 
that it would take unreasonably long to un- 


tion of the Star crosscut and the Hecla drift. 
This was done so that the water from the Star 
Mine as well as that in the Hecla, exclusive of 
that in the shaft, would go back through the 
Hecla drift to the raise pump, as it was called, 
leaving just a pond at that station with no 
source of supply. This pond was quickly 
pumped dry, permitting the removal of the 
equipment on the 2,000-foot level. 

An examination of the machinery, clothing, 
etc., that had been submerged showed that all 
cotton fabrics had rotted. <A finger could 
easily be pushed through the material of the 
overalls, jumpers, etc., that had been left at 
that level. Cotton insulating on electrical 
equipment was in the same condition, neces- 
sitating rewinding. This situation had been 
anticipated by having on hand enough sup- 
plies to make the needful repairs. By rushing 
this part of the work it was possible to begin 
pumping from the 2,000-foot station with the 
rebuilt machinery five days after the turn- 
sheet was reached. 

As previously all 


mentioned, hoisting 
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facilities had been destroyed. Just what this 
meant can be realized when it is understood 
that it took 114 hours to get to the surfag 
from the 1,200-foot level. For the first fey 
days the pump men _ worked in relays—two 
men being stationed at each pumping plan 
for 24 hours at a stretch. This was considered 
preferable to wasting three hours in toilsome 
clambering to and from the station for every 
eight hours of work performed. Under the 
circumstances, it was imperative that a hoist 
be provided to carry the unwatering crews 
and the pumps. 

Luckily, the Coeur d’Alene Hardware & 
Foundry Company had a 100-hp., 4,000. 


pound hoist that was suitable. This was 
ordered shipped to the Hecla Mine im. 
mediately. No attempt was made at that 


time to erect a gallows frame, only the debris 
was cleared away sufficiently for a setting, 
Timbers were laid across the collar of the 
shaft, and a sheave placed upon them— 
access being had to a cage at “Chinatown”, 
an opening about 30 feet below the collar of 
the shaft. There was in stock at the Heck 
a hoist that was not unlike the one just men- 
tioned. This was sent to the Coeur d’Alene 
Hardware & Foundry Company's machine 
shop for rebuilding; set up in the foregoing 
manner upon completion; and used in the 
other shaft compartment. By this arrange 
ment, one or the other of the two hoists was 
always available during the reconstruction 
period. Changes to higher sheaves and 
different settings were effected without in- 
terruption. 

With the transportation problem thus tem- 
porarily solved, attention was next turned to 
the replacement of the main hoist. Notices 
to builders of hoisting and electrical equip- 
ment brought out the information that de- 
livery could not be promised much before a 
year or eighteen months after the receipt of 
the order, and attempts to find a satisfactory 
secondhand hoist met with no better results. 
The Wellman-Seaver Morgan Company 
agreed to supply a duplicate of the hoist that 
was burned within 90 days, provided a bonus 
was paid for overtime; but the Westinghouse 
Electric & Manufacturing Company would not 
even consider reproducing the _ electrical 
equipment—thus necessitating the rebuilding 
of that part of the hoist. This was done suc- 
cessfully—the motor being sent to Seattle 
and the other accessories being taken care of 
on the spot. 

Soon after the conflagration a drying oven 
was designed and ordered made. For this 
oven secondhand heaters were obtained at 
Northport, Wash. This apparatus has re 
turned the original cost price many times over 
in restoring for re-use water-logged materials 
and equipment. All but the 2,200-volt 
motors were thus dried; and six out of eight 
transformers, as well as four entire locomo- 
tives, were in this way made fit again for 
service. 

The main feeder cables leading down the 
shaft and the feeder cables extending upward 
and outward from the 2,000-foot station were 
found to be full of water even though the ends, 
in all cases, had been fitted with approved 
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types of pot heads sealed with a filling com- 
‘ound. Anyone familiar with the construc- 
tion of electric cables knows that no one 
method can be counted upon to get rid of 
water from between the copper strands and 
the layers of varnished cambric surrounding 
them. It was deemed justifiable, on account 
of the great quantity of cable in this condi- 
tion, to go to considerable expense to reclaim 
it. To do this, the following plan was con- 
ceived. About 500 feet of cable, at a time, 
was wound on a reel and placed in the drying 
oven. One end of this cable was attached and 
sealed to the intake of a vacuum pump rigged 
up from an old ice machine. While the cable 
in the oven was thus being subjected to a tem- 
perature of about 160°F., the vacuum pump 
was set to work to speed up the drying opera- 
tion—drawing off the vapor induced by the 


from its lower cost, as compared with new 
machinery, it was generally ready for im- 
mediate delivery, and that was the deciding 
factor. 

Reference was made previously to the listing 
by the Hecla Mining Company of secondhand 
equipment at near-by idle properties and in 
the hands of dealers. Experience has taught 
that company that such lists, which are sent 
out regularly by those in the business, are of 
considerable importance in the event of an 
emergency, and should be available for ready 
reference. The value of knowing at a moment’s 
notice just where certain parts, machinery, 
etc., are to be had cannot be overestimated, 
and may make all the difference—even in the 
case of only a breakdown—between a few 
days’ delay and a complete shutdown over a 
protracted period. ‘ 





reconstruction. 


heat. Each one of these 500-foot lengths was 
dried out in fine shape in approximately 70 
hours. This experience has suggested that it 
might be good practice to impregnate electric 
cables intended for underground use with 
some sort of plastic insulating compound 
which is waterproof. Besides overhauling 
the cables, it was also necessary with sand- 
paper to go over every foot of trolley wire 
leading into the Star crosscut before it could 
be utilized again. 

Of the Edison storage batteries which were 
on the 2,000-foot level about 30 per cent had 
sealed themselves and were found to be intact; 
30 per cent were full of mine water and re- 
quired only washing out and renewing of the 
electrolyte; and the remainder, which had 
leaky containers, had to be shipped to Seattle 
for recanning. 

Much of the electrical equipment at the 
Hecla Mine, today, is either secondhand or 
rebuilt; and, since its installation, has oper- 
ated to the management's entire satisfaction 
and, no doubt, will continue to do so. Aside 


Courtesy, Engineering and Mining Journal 
The way the surface plant of the Hecla Mining Company appeared after its 


Concrete was used for these structures. 


WATER-POWER DEVELOPMENT 
IN PORTO RICO 


— is to begin shortly, according to 
Commerce Reports, on the Rio Blanco 
power project in Porto Rico. The plan pro- 
vides for the utilization of the water of four 
streams which, coming together ut about the 
same place, form the Rio Blanco in the 
Luquillo Mountains, in the eastern part of the 
island. A map of the district shows these 
streams reaching out toward their sources 
like the fingers of an outspread hand. 

A pipe line, describing an arc that intersects 
each of these streams at right angles to its 
flow, will collect and carry the waters to a 
reservoir, whence they will drop through a 
penstock to the Rio Blanco. This pipe line 
will be about 14,000 feet long and 42 inches 
in diameter at its lower end—diminishing in 
size as it ascends. Much of the pipe line will 
require tunneling, and the penstock will pierce 
1,370 feet of solid rock. The cost of the pro- 
ject is estimated at $800,000. 
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COMPRESSED AIR FOR 
BLOWING SOOT 


ee earn NG system, that is operated 
with compressed air instead of steam, has 
been in use now for a year and more in the 
Columbia Station, Cincinnati, Ohio, of the 
Columbia Power Company, and has proved 
the worth of compressed air in this field of 
service. While the “results obtained should 
not lead one to accept this scheme as a sort 
of panacea for all soot-blower troubles”— 
writes Jos. H. Heimbrock, chief engineer of 
the Columbia Station, in Power Plant En- 
gineering, “air for soot blowing has been 
satisfactory at the Columbia Station. Exit 
gas temperature of 285° at the stack, for an 
average of twenty months, is sufficient evi- 
dence that the soot blowers have done their 
job well in keeping both the boilers and the 
economizers clean.” 


Continuing, Mr. Heimbrock says: “Air 
demands for other purposes, such as in the 
pulverizer or coal-preparation house, for 
general plant use, and the like, justified the 
installation of a 1,130-cubic-foot air com- 
pressor with the usual spare. This gave an 
ample amount of air for the blowing of soot. 
To insure the maintenance of pressure even 
with long-continued blowing, large air re- 
ceivers were provided.”’ 

During a normal working day, about 
680,400 cubic feet of air is required daily for 
cleaning the boilers and associate economizers, 
of which there are eight in the plant; and the 
average monthly operating and maintenance 
cost for this service, over a period of thirteen 
months, has amounted to $243.62. 





GOVERNMENT TO BUILD NEW 
HELIUM PLANT 


NDER the terms of a contract with the 

Amarillo Oil Company, of Amarillo, Tex., 
the United States Bureau of Mines will under- 
take the extraction of helium from natural 
gas from that company’s leases on the Cliffside 
structure in Potter County, Tex. Helium, as 
most of us are aware, is a noninflammable 
gas used principally in the operation of 
Government dirigibles, and is therefore an 
important factor in national defense. Prepa- 
rations are now being made, says Gas Age- 
Record, for the erection of a helium plant near 
Amarillo. 

The helium will be recovered by cooling the 
gas to approximately 300° F. below zero, at 
which temperature all the constituents of the 
gas, except the helium, are reduced to a 
liquid state. The helium will then be drawn 
off as a gas and subsequently compressed and 
charged into steel cylinders for shipment. 
The remaining liquid, consisting of the 
original gas minus the helium, will then be 
evaporated to the gaseous state by allowing 
its temperature to return to normal, and will 
be delivered into the company’s gas lines for 
use in Amarillo as fuel. The heating value 
of the natural gas is improved by the extrac- 
tion of the helium, because the helium and 
other inert gases to be removed have no fuel 
value. 
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RECLAIMING IRON FROM 
BEACH SANDS 


¢ Spree has recently been put in opera- 
tion, at the Kuji Iron Works, a process 
that has been developed especially for the 
purpose of utilizing the vast deposits of fer- 
rous beach sands near Kuji, Japan, situated 
on the northeastern coast of the Island of 
Honshu. These sands are about 70 miles in 
extent, and have an average thickness of 18 
feet. It has been conservatively estimated 
that the beds contain a minimum reserve of 
200,000,000 tons of ore. 

By the process, the common oxides of iron 
—hematite, limonite, magnetite, and residues 
from the roasting of iron pyrites—are re- 
duced at a temperature ranging between 932 
and 1,832°F., which is sufficiently low to pre- 
vent the melting of the iron or other mineral 
constituents in the ore. No flux is used. At 
present two furnaces have been installed in 
the Kuji Iron Works for the treatment of the 
sands, and each of these furnaces has an out- 
put of 50 tons of sponge iron in 24 hours. 

According to the Far Eastern Review, the 
beach sand is charged continuously through 
pipes to an annular hearth or sponge-iron fur- 
nace—coal, which has been partially distilled to 
drive off moisture and light volatiles, being 
fed with the sand in the approximate pro- 
portions of 1 part of coal to 4 parts of sand. 
The annular hearth rotates slowly, and heat 
is applied from 72 carborundum tubes 
placed immediately above each hearth. Gas 
is burned in these tubes; but as the waste 
gases do not mix with those formed over the 
rotating hearth there is no danger of oxida- 
tion of the particles of iron after they have 
once been reduced to the metallic state. 

The rotating hearth is 12 feet wide. As the 
ore and the coal pass across the hearth they 
are mixed, and the iron oxide is reduced to 
metallic iron. This takes about 30 minutes. 
The finely divided metallic iron, together with 
the waste material in the original beach sand 
and the excess coal, is discharged continuously 
into cylinders that revolve in water to cool 
the material to atmospheric temperature. 
This is necessary in order to prevent the 
sponge iron from burning back to iron oxide, 
which would occur if the temperature of dis- 
charge were too high. This cooled material 
is then passed over magnetic separators, 
where the metallic iron and a certain propor- 
tion of ilmenite are separated from the waste 
material. The ilmenite lowers the grade of 
the iron somewhat; but there is no particular 
disadvantage in this other than that the 
ilmenite must be charged into the melting 
furnaces later. 

The sponge iron is next briquetted in special 
presses operating at from 40,000 to 50,000 
pounds pressure per square inch. These 
briquettes have a density of about 75 per 
cent of that of solid iron, permitting them 
to be charged directly into open-hearth 
furnaces and insuring their sinking below 
the slag line. The result is a very pure wrought 
iron with no combined carbon present and 
without combinations of phosphorus or 
titanium. 














The 60-mile Main Reef Road, connecting 
the gold mines on the famous Rand, in South 
Africa, is to be transformed into a thoroughly 
modern highway. 





It is reported that at least 85 per cent of 
the coal produced in the Ruhr district, Ger- 
many, is now mined with either pneumatic or 
other coal-cutting machines. 





In his last annual report to the Secretary 
of the Interior, the Governor of Alaska 
stresses the services rendered by aviation 
companies in the development of the terri- 
tory. Three commercial aviation companies, 
operating eight planes, are now engaged there 
in carrying passengers and freight to hunting 
lodges, trappers’ runs, isolated villages, and 
mines located at remote points accessible 
heretofore only by dog sled. To encourage 
this enterprise, the Territorial Legislature 
some time past authorized the expenditure 
of $40,000 for suitable flying fields, with the 
result that Alaska now boasts 44 of them, vary- 
ing in size from 300x800 feet to 600x1,400 feet. 





In 1927 the railroads of the United States 
received an average of 1.08 cents for moving 
a ton of freight one mile. This represents a 
decrease of 15.3 per cent as compared with 
the cost for this service in 1921. 





The Fifth World Motor-Transport Congress 
is to be held this year in Rome, Italy, from 
September 25 to 29. 





Sweden's iron-ore fields, which were worked 
as far back as the thirteenth century, are 
estimated still to contain more than 275,500, 
000 tons of high-grade ore. 





About 50 per cent of all the lead produced 
in Europe comes from Spanish mines, which 
have an annual output of more than 200,000 
tons. 





Private enterprise, organized in Germany 
for the economical utilization of coal, has pro- 
posed to supply the Province of Westphalia, 
exclusive of the Ruhr District, with gas pro- 
duced right at the pit mouth. 





The Meteorological Service of Canada has 
just established a new weather bureau at the 
St. Hubert Aerodrome, near Montreal, Que., 
that is completely equipped with every modern 
facility to aid aerial navigation. This station 
has been provided in preparation for the 
transatlantic airship service to be inaugurated 
this coming summer between England and 
Canada. 


NTO 


The monetary needs of the people of th 
United States are now served by 275) 
banks. 





Work on the 2-mile bridge that is to spa 
Sydney Harbor is well underway, and th 
prospects are that the structure will be ope 
to traffic late in 1929. 





Helium gas has been discovered near Frank. 
fort, Germany, it is reported by the Americay 
Consul stationed in that city. The find, which 
is said to be the first of its kind in Europe 
was made while sinking deep wells for wate; 





The United States produces and consume 
annually about 350,000,000 gallons of ig 
cream. 





Approximately 1,000,000,000,000 cubic fee 
of manufactured gas is consumed annually 
in the principal countries of the world. Lag 
year the United States alone used 475,000. 
000,000 cubic feet—or almost half of tha 
total, besides about 1,340,000,000,000 cubic 
feet of natural gas. 





At an estimated cost of $12,000,000, ac. 
cording to Commerce Reports, the Brazilian 
Government has undertaken to straighten and 
to canalize the Tiete River which winds its way 
through the City of Sao Paulo. 





A comprehensive road improvement and 
construction program has been formulated 
by Japan that will require ten years for its 
completion. More than 3,600 miles of road- 
ways throughout Japan are to be modernized. 





Air spaces built into the walls of boilers, 
furnaces, etc., do not fulfill their designed 
function at high temperatures, say Messrs. 
Ray and Kreisinger, of the United States 
Bureau of Mines. As the result of an exhaus- 
tive series of tests, with air spaces serving as 
insulation, it was established that the hot 
surfaces radiate heat so rapidly that a greater 
amount of heat is lost across the air space by 
radiation than would be conducted if the 
space were filled with material of relatively 
high conductivity, such as fire brick. Besides 
the intense radiation there is also rapid con- 
vection. The average velocity of the mole- 
cules of the air, at 1,100°F., is approximately 
60 miles a minute. The term “dead air space”, 
as it is sometimes called in this connection, is, 
therefore, a misnomer: more properly it should 
be spoken of as “live air space”’. 





Germany has recently opened the doors, in 
Berlin, of a permanent engineering exhibit— 
known as the Haus der Technik—where het 
manufacturers of tools, machinery, electrical 
equipment, etc., may display their products 
the year round for the convenience of students, 
buyers, and others interested in this field of 
effort. 





Java, with 730 people to the square mile, 
is said to be the most densely populated area 
in the world. 
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EDITORIALS 





AMERICAN HENS PRODUCE 
GREAT WEALTH 


A MAZING as it may seem, the American 

Road Builders’ Association has recently 
broadcasted the following news item: ‘‘State- 
ments from leading egg markets of the country 
—including Chicago, Boston, Philadelphia, 
and Indianapolis—show a remarkable in- 
crease in egg production during the first few 
months of 1927. The total value of eggs 
marketed during the year is expected to sur- 


pass the entire output of the gold-and-silver , 


industry for the same period.”’ If this be true, 
then the hens of the country laid eggs worth 
$79,684,938. Now we know what the in- 
dustrious biddies are doing to make it possible 
for us to have “‘ham and’ " whenever and 
wherever we wish. 

But why, the Doubting Thomas will ask, 
“Should our hens be more productive than 
our mines of precious metal?’’ Here is where 
science is joining hands with the farmer—at 
least, that is one explanation. We are told 
that the hen is no longer left to her own un- 
aided initiative’ in laying eggs. Where she 
might normally lay only three eggs a week, 
she is now induced to double that output at 
certain periods of the year. This is done by 
exposing her to artificial light when the sun 
Is hidden and by bathing her in the stimulat- 
ing rays of the ultra-violet lamp. Somehow, 
the ultra-violet rays make her more anxious 
to produce eggs, and the artificial light fools 
her into believing that she is facing another 
day when in fact she is still contending with 
the same old 24 hours. Ftirthermore, ultra- 
Violet rays make short work of irritating 
vermin, and the hen is not obliged to seek 
relief by wallowing in a bed of dust—she can 
remain comfortably on the nest in pleased 
contemplation of her well-arranged feathers 


and just continue to lay, lay, lay—anyway, that 
is the intention of the new hen-house regime. 

What a boon it would be if the same en- 
ergizing rays could be turned upon other 
paths of life! We have a few in mind, but we 
won’t mention them. 


ANOTHER DEEP-ROCK TUNNEL 
FOR NEW YORK CITY 


OOKING to the future, and intent upon 

filling its cup to overflowing, the City 
of Greater New York has authorized the driv- 
ing of a tunnel, 17 feet in diameter, through 
rock 500 feet below sea level. This aqueduct, 
which will be somewhat more than twenty 
miles in length, will entail a total outlay of 
$64,000,000. This figure is illustrative of the 
difference in cost between a deep-rock tunnel 
and a traffic subway lying but a comparative- 
ly few feet beneath street levels. 

In round figures, the aqueduct will involve 
an average expenditure of $3,000,000 a mile, 
while some sections of Manhattan’s newest 
subway impose an outlay of $12,000,000 a 
mile. Offhand, this disparity may be hard to 
understand, especially when we are reminded 
that it will be necessary to sink no fewer than 
nineteen shafts in order to reach as many 
points along the line of the tunnel so that 
headings can be driven in two directions from 
each of them for the purpose of speeding 
operations. In other words, thousands of feet 
of shafts will be sunk in addition to excavating 
the tunnel, itself. 

The real explanation of the difference in 
cost lies in the fact that surface disturbances 
of property will occur only infrequently; 
water mains, gas pipes, sewers, and electric 
and power conduits need not be moved; nor 
will more or less expensive underpinning of 
adjacent or overlying buildings have to be 
resorted to. The tunnel drivers will work so 
far beneath the arteries of traffic that but few 
of the passing public will be aware of what is 
going on hundreds of feet below; and the rock 
drills will penetrate the solid ledge in breaking 
a way for the conduit that is to bring millions 
of gallons of water from distant mountains 
to the various boroughs of the metropolis. 

Not only will the tunnel driver have the 
physical advantage of a superior geological 
formation in which to do his work, but the 
city will find it less costly when it comes to 
the question of obtaining easements for the 
tunnel right of way. In the case of the first 
water-supply tunnel that is now serving 
Greater New York, the average easement 
called for the payment of a trifle more than 
two dollars a foot. 

In part, the purpose of the new deep-rock 
aqueduct, which will connect with the existing 
one, is to provide a loop through a populous 
section of the city—this loop to be used in- 
dependently, if need be, to supply the com- 
munity with water when a section of the 
existing tunnel is cut off for one reason or 
another. This splendid project offers another 
opportunity for the pneumatic rock drill and 
for the air compressor to show what they can 
do in carrying out a vast engineering work 
that has for its final aim the well-being of 
millions of people. 





OUR CHEMICALS NOW BOUGHT 
BY WHOLE WORLD 


Wits the exceptions of Greenland and 
Italian Africa, the United States, in 1927, 
sold chemicals and allied products to every 
country of the world. What is equally to the 
point, the value of those exports totaled 
$184, 134,000. 

This evidence of the expansion of America’s 
chemical industry should bring to the nation 
at large a feeling not only of satisfaction but 
pardonable pride, especially if the people 
recall how dependent we were prior to 1914 
upon European producers for the vast bulk 
of our primary chemicals as well as allied 
chemical products. The World War brought 
home to us the realization of our own de- 
ficiencies in this vitally important department 
of industrial life; and, thanks to that rude 
awakening, we have since energetically pur- 
sued a course calculated to place us in a 
position of comparative self-sufficiency. We 
could not afford to export $184,000,000 worth 
of chemicals until we had taken care of our 
own needs. 

Perhaps the most significant change in this 
business is that Europe continues to be the 
best market for American chemicals. Ger- 
many, in particular, is buying more from us 
than ever before, and Great Britain pur- 
chased fully 15 per cent of all our chemicals 
exported—that is, she bought $28,200,000 
worth. 


KIND WORDS FROM THE 
VISITOR 


OT long ago, Prof. WALTER Gropius, 

the founder of the well-known school of 
architecture and allied arts in Dessau, Ger- 
many, sailed for home after nearly two 
months spent in the United States. He had 
come to this country for the special purpose 
of studying our methods of mass production 
and their relation to time-saving. This 
eminent man has sought here a solution of one 
of Germany’s pressing social problems—the 
erection of more than 1,000,000 dwellings to 
take care of the nation’s shortage of houses. 

Before leaving our shores, Professor Gro- 
Pius said, so the New York Times reported, 
“You can build a house as cheaply here as 
one can in Germany even though your work- 
men are paid about four times as much, 
simply because your technical methods enable 
them to make much more efficient use of their 
time.’’ Mass production is to be utilized by 
Professor Groprus in dealing with the situa- 
tion in Germany; and his countrymen will 
thus benefit by practices that we have de- 
veloped. 

According to Prof. ANDRE SIEGFRIED, of the 
French School of Political Sciences, ‘The 
greatest contribution of the United States to 
the civilized world has been the conquest of 
the material dignity of life.” As he expressed 
it, America “has created a new civilization 
based upon a new conception of production 
and business.’’ Mass production, as he 
viewed it, is a new conception of material 
life; and as a consequence of this the United 
States is far more independent of Europe than 
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it was 30 years ago—in short, it is self- 
sufficient to a degree far in advance of condi- 
tions three decades back when her cultural 
standards were based upon those of Europe. 

Again, to quote from the New York Times, 
Professor SIEGFRIED stated that “In reward 
for her labor, energy, and intelligence, Ameri- 
ca has reached a level of human practical life 
that Europe has not realized. Europe is very 
much behind America in machinery. America 
has taught the Old World what use can be 
made of machinery. America has realized 
what the Germans call rationalism.” 


Perhaps we do not measure up to all stand- 
ards of human excellence that some theorists 
prescribe; but it is gratifying to know that 
we have achieved some things that warrant 
the approbation of competent critics abroad. 
Possibly, when more of these students know 
us better they may see even greater good in 
what we do and in the way we do it. 





MIDDLE AGED AT EIGHTY 


— the majority of us would, un- 
doubtedly, be content with the biblical 
mortal span of three score and ten years, still 
we cannot be indifferent to the pronounce- 
ment of Dr. SERGE VoRonoFf, who has lately 
declared that there is no physical reason why 
we should not last until we have rounded out 
a century and a half. If this exponent of trans- 
planted monkey glands and rejuvenation 
cannot promise us a lightening of life’s vexa- 
tions with increased longevity, it is debatable 
whether many of us would care to profit by 
the treatment that he has to offer—especially 
if we were to become merely “venerable 
vegetables”. After all, the value of added 
years lies, in a social sense, in what one does 
with those years in contributing to the welfare 
of one’s fellows. 

According to a dispatch in the New York 
Times, Doctor VORONOFF is said to have told 
a group of women: “There is no reason why 
you should not live to be 140 or 150 years 
old.”” We just naturally wonder how this 
well-known member of the medical fraternity 
had the temerity to tell any gathering of 
women that they could ever reach maturity 
of such amazing proportions, especially when 
he admitted that French women, for example, 
sought but to retain their beauty and, in- 
ferentially, to be only as old as they looked. 





Work is soon to be started on the Island 
of Mindanao on one of the largest road-con- 
struction projects in the Philippines. The 
highway will have a length of approximately 
108 miles, exclusive of bridges, and will ex- 
tend from Illana Bay, on the west, to Davao 
Gulf, on the southeast—passing through rich 
agricultural lands that are to be opened to 
settlement as soon as this road is completed. 





It is reported that a sum of about $2,000,000 
is to be spent in developing potash deposits 
situated ten miles south of Odessa, in Ector 
County, Tex. The associate refinery to be 
built there is to be ready for operation by 
June of next year. 
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THE GLANDS OF DEsTINy, by Ivo Geikie Cobb, M.D. A 
book of 295 pages, published by The Macmillan Company, 
New York City. Price, $3.00. 

HE subhead of the title describes the vol- 

ume as A Study of the Personality; and 
Doctor Cobb has sought to make it clear to 
the layman that the chemical reactions set 
up in our bodies by a group of ductless glands 
have a direct and a very important effect 
upon those characteristics that are usually 
summed up in the comprehensive term, 
“personality”. This work is one more con- 
tribution to a subject that has engaged the 
attention of the medical fraternity increasing- 
ly in latter years—a subject that but a com- 
paratively short while ago was considered by 
physiologists as of little significance. Some 
eminent authors then referred to these glands 
as nothing more than vestiges of anatomical 
conditions that prevailed eons ago when we 
had other forms and radically different habits 
of life. 

Doctor Cobb is an eminent English neurolo- 
gist, and, therefore, what he says should have 
the weight due to the opinions of an expert. 
One by one, he discusses each of the different 
ductless glands and tells in understandable 
terms what it does and also how they interact. 
It is not hard to grasp, after reading the book, 
how the personality of an individual may be 
greatly influenced by the correct or the im- 
perfect functioning of one or more of these 
glands. Conversely, it is evident that func- 
tional irregularity may be reduced or neutral- 
ized in many instances by appropriate treat- 
ment. 





PoWER CONTROL, by H. S. Raushenbush and Harry W. 
Laidler. A work of 298 pages, published by New Republic, 
Inc., New York City. Price, $1.00. 

T will be recalled that one of the legal offi- 

cers of the United States Government com- 
piled a report about fifteen years ago dealing 
with the nation’s developed and potential 
hydro-electric resources; and the primary 
purpose of that report was to disclose the 
interlocking relations of large enterprises en- 
gaged in this particular field of public service. 
The citizenry were left to infer that the inter- 
locking or interdependence of these power 
interests had in it an element of danger to the 
people at large. 

The present work may correctly be said to 
be a representation of this angle of the 
problem; and the authors have prepared an 
extremely absorbing and thoughtful exposi- 
tion of this really vital matter. They make it 
clear how increasingly dependent all of us are 
becoming upon purchased power through the 
varied uses to which we put energy in the form 
of electricity. The story is a fascinating one 
of the latter-day development of our social 
life. Manifestly, it is not wise to have the 


control of the sources and the distributig 
of this power in a single group or in seven) 
groups that are noncompetitive by reason gj 
too close a community of interest. The bog 
contains much food for thought. 





YELLOw GOLD OF CRIPPLE CREEK, by Harry J, Newt, 
An illustrated book of 128 pages, published by the Nel, 
— Company, Denver, Colo. Price, cloth. -boung 


— is really a compilation of romanos 
and anecdotes of the mines and the my, 
ing men that have made Cripple Creek notab, 
the world over. We believe that it will \f 
welcomed by a large circle of readers; ay 
we, ourselves, have found much in it to ente,. 
tain, to amuse, and to instruct us. 





CROWELL’s DICTIONARY OF ENGLISH GRAMMAR 4y 
HANDBOOK OF AMERICAN USAGE, by Maurice H. Wesee, 
Associate Professor of English in the University of \, 
braska. A volume of 703 pages, published by Thomas) 
Crowell Company, New York City. Price $4.50. 
A? can be seen, the object of this excelley 

work is to furnish a guide to Americay 
intent upon using English grammar more » 
less adapted to the spirit of the speech of tly 
nation. It is one further evidence that th 
English language is not a hard-and-fast jp. 
strument of expression but, rather, a flexibk 
medium wherewith to convey thought om 
rectly by either the written or the spoke 
word. Language, in its idiomatic form, vars 
with time and with the social changes of; 
people; but the fundamentals of a languag 
remain for the most part constant. The authw 
makes clear how far we can depart from th 
mother tongue, under American influence 
without violating the hereditary principle 
of English grammar; and he has also givens 
much general guidance in the proper use of the} 
language as it is employed by the best writes} 
and speakers on both sides of the Atlantic. 





American Gas Catalog for 1927, publishei 
by the American Gas Journal, 53 Park Place 
New York City. No gas man or gas enginee 
should be without this excellent handboo 
containing a wide range of just that kind d 
information that the practical man so oftet 
needs. Price, $2.50. 





Glass Factory Year Book and Directory, \9 
edition. A handy compendium for the gla 
factory executive and for the finisher or th 
distributor of glass products. Published }) 
the American Glass Review, Pittsburgh, Pa 
Price, $3.00. 





Staynew Filter Corporation of Rochester 
N. Y., has recently issued a new catalogue that 
describes, among other products, two nel 
filters made by it. This will probably be? 
interest to a goodly number of our readers. 





Utah, America’s Great Mining and Smeltin 
Center, is the title of an illustrated brochut 
issued under the supervision of the Minin 
Committee of the Chamber of Commer 
Salt Lake City, Utah. The booklet is wel 
written, timely, and a convincing expositil 
of Utah's mineral wealth and her position" 
the metallurgical industry of America. 
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Air and Ships 


The fabrication of modern ships calls for the use 
of great quantities of compressed air. 


The photograph below shows a multiple-unit 
installation of IngersollRand Compressors in a 
west-coast dry dock and construction company 
plant. One by one new machines have been 
added until they now fill a large room. 


A tour of the nation’s shipyards would pro- 
duce other similar pictures. In this industry, as 
in others, I-R Compressors have earned an envi- 
able reputation for economy and dependability. 


INGERSOLL-RAND COMPANY 
11 BROADWAY se3 NEW YORK CITY 
Offices in principal cities the world over 


For Canada Refer — Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 


For Europe Refer—Ingersoll-Rand Co., Limited 
165 Queen Victoria Street, London, E. C. 4 









































These 8 PRE-2 Compressors have 
_ eae = oh a combined capacity of more than 
ae ic et . : 16,000 cubic feet of air per minute. 
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Prest-O-Weld 


doesn’t pay 
interest— 
it pays | 
principal 


YY. hear a lot of people talking ( 
about interest on an investment. 


wo << 





A Prest-O-Weld outfit for oxy- 
acetylene welding and cutting doesn’t 
pay interest. It pays principal. It pays 
back your expenditure and then 
keeps right on making a profit 
for you. 


Prest-O-Weld is a good buy be- 
cause it is reasonably priced and 
because it is well made (by the mak- 
ers of the famous Oxweld blowpipes). 


Sold by jobbers everywhere. 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 


CHICAGO NEW YORK CITY SAN FRANCISCO 
Peoples Gas Bldg. 30 East 42d Street Adam Grant Bidg. 
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Unfiltered air carries with it millions of unseen a tididon of 
diamond-sharp grit that constantly digs and scratches at the 
glass-smooth surfaces of reciprocating parts—100,000 or more 
cutting dust particles in every cubic inch of air—100,000 atoms 
that build up carbon deposits and tear down the metal walls of 
cylinders, pistons, bearings and valves. 


Don’t permit dust and sand to get in its destructive work on 
your compressors, engines, blowers, compressed-air tools, autos 











and trucks. 







Sectional View of 
Model CP Pipe Line Filter 


Pipe lines equipped with 
the model CP Protectomotor 
Filter will deliver clean, dry 
air for paint spraying, com- 
pressed-air tools, hoists, 
cleaning operations, agitating 
liquids, ice-making, chemical 
processes, etc. 

It removes all water, oil, 
dust, rust, scale and other 
foreign matter from air pass- 
ing through pipes and pre- 
vents wear and damage 
caused thereby. 


OT Eee 


@eG.US PAT OFF 





Protectomotor 


positively removes 99°\10% of foreign matter from the air. It not only 
reduces wear on moving parts as much as 75 to 85%, but also reduces 
carbon deposits 60 to 70%. Consequently, machines are kept new and 
more efficient so they will do more work and can be operated from 3 to 5 
times longer before overhauling is necessary—doing away with frequent 
shutdowns for repairs. 


The remarkable thing about the Protectomotor is its simplicity. It 
requires no extra accessories such as cleaning tanks, cleaning solution 
and spare parts. Due to the scientific arrangement of filtering felts, this 
small, compact filter will pass up to 250 cu. ft. of air with an average 
pressure drop of not over %” of water. 


Free Trial Offer a 


tectomotor Air Filters. 


ara 
a“ 

Let us send you a Protectomotor on 30 days’ free trial. If it 7 | 

does not do all we claim, return it and the trial won’t cost you A” sta 
acent. Write for booklet and full information, or simply Px FILTER C ‘Cone. | 
mail the coupon. = Rochester, N. Y. 

Pi Please send copy of 

Staynew Filter Corporation Please send copy of | 


103 N. Water St., 


Rochester, N. Y. » s 
ae ee CE ee ae ee UE ee ge eee ews | 





Adv. 22 


COMPRESSED AIR MAGAZINE Vol. XXXIII, No. VIII f 


I-R Air Motor Hoists 











Easy 
and 
quick 
Control 
makes 
them ideal 


for 


An Ingersoll-Rand Air Motor Hoist in the assembly department of 


Assembly a large machinery company. 


I-R Hoists have an automatic brake which positively holds 
W ork the load in the position desired. The hoists are rugged and re- 


quire no attention except occasional lubrication. They are:not 
injured by overloading. These machines are made in seven 
sizes with capacities ranging from 500 to 20,000 Ibs. 


Ingersoll-Rand Co., 11 Broadway, New York 


Offices in Principal Cities the World Over 


Ingersoll-Rand Company, Ltd., 165 Queen Victoria St., London, E. C. 4 
Canadian Ingersoll-Rand Company, Ltd., 10 Phillips Square, Montreal, Que. 


Ingersoll- Rand 
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HERCOMITES 2 TO 7 




























THE GREATEST EXPLOSIVES VALUE 
OFFERED TODAY OFTEN SAVING UP TO 
30% IN EXPLOSIVES COSTS 


LOWEST COST PER CARTRIDGE 














SAFEST COMMERCIAL EXPLOSIVE 
KNOWN TO INDUSTRY— GIVES A MINI- 
MUM OF NOXIOUS FUMES 














ERCOMITES are successfully replacing Gelatin 
Extras and Extra L. F. Dynamites of from 20% 
to 50% strength at a substantial saving. The table 
shows the grades of Extras and Gelatins that the new 
Hercomites should replace cartridge for cartridge. 



























" 60% Extra L. F. or 
HERCOMITE 2 is nearest gradeto ..... . 40% to 50% Gelatins 
a 50% Extra L.F.or 
HERCOMITE 3 is nearest gradeto . . . . . - 30% to 35% Gelatins 
F 40% Extra L.F. or 
HERCOMITE 4 is nearest grade to . . .... 25% to 30% Gelatins 
HERCOMITE 5 is nearest grade to . ...... 30% Extra L. F. 
HERCOMITE 6 is nearest gradeto ....... 25% Extra L. F. 
HERCOMITE 7 is nearest grade to ....... 20% Extra L. F. 






















Write for descriptive booklet. 


HERCULES POWDER, COMPANY 


(INCORPORATED) 


Sales Offices: ~ Allentown, Pa., Birmingham, Buffalo, Chattanooga, Chicago, Denver, 
Duluth, Hazleton, Pa., Huntington, W. Va., Joplin, Mo., Los Angeles, Louisville, 
New York City, Norristown, Pa., Pittsburg, Kan., Pittsburgh, Pottsville, Pa., 
St. Louis, Salt Lake City, San Francisco, Wilkes-Barre, ‘Wiheingten, Del. 












Hercules Powder Company, Inc., 
982 King Street, Wilmington, Delaware 
Please send me additional information regarding the new Hercomites, 2 to 7. 
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Investigate the economies 
of G-E synchronous-motor 


G-E Motorized Power 
is individually fitted to 
each compressor by 
close coéperation of 
G-E engineers with the 
compressor builder. A 
unit is thereby formed 
which gives you com- 
plete assurance of satis- 
factory operation. 





drive for compressors 


These motors are highly efficient, simple in con- 
struction, low in maintenance. When direct-con- 
nected to compressors, they form as compact, as 
reliable, and as economical a drive as you can have. 


Compressors, operating continuously, make power- 
factor improvement possible all the time, when 
synchronous-motor drive is employed. 


Learn about the advantages of direct connection of 
G-E motorsto compressors. The nearest G-E office 
is always ready tosupply complete information. 


otorized Power 


~fitted to every need 


107-28 


GENERAL ELECTRIC 


NERAL ELECTRIC COMPANY, SCHENECTAD ES OFFICES IN PRINCIPAL CITIES 
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Renew the disc 


without removing valve 


It’s a matter of only a minute or 
two for an engineer to renew the disc 
of a Jenkins Valve. He can do it 


without removing the valve from the 
Jenkins line. 
Renewable Disc 





It doesn’t take much longer to re- 
new a spindle, bonnet, or other valve 
part. All parts are interchangeable 
in Jenkins Valves of the same type 
and size. 


There are Jenkins Rubber Compo- 
sition Discs specially compounded for 
air service. Let us send you our disc 
8 folder—it will help you select the 
| proper disc for any service. 


JENKINS BROS. 


80 White Street........ New York, N. Y. 

= 5) 524 Atlantic Avenue....... Boston, Mass. 

| 133 No. Seventh St....Philadelphia, Pa. 

646 Washington Blvd........ Chicago, IIl. 
JENKINS Bros., Limited 

Iron Montreal, Canada London, England 


Sectional View. Fig. 142, 
Jenkins Standar 
Body Globe Valve, flanged 














Always marked with the"Diamond” 


enkins 


SINCE 1864 


alves 














There is a 


Ladew 
Leather Belt 


for every working condition 
for every drive difficulty 
for every industry 


LADEW 


Rich With 93 Years Leather 
Belting Experience Can Solve 
Any Belting Problem 


The Proof Book, or Catalog Tell 

Some Interesting Stories in Words 

and Pictures. We’ll Send You 
Either or Both 


Edw. R. Ladew Co., Inc. 


Leather Belting and Leather Specialties 
SINCE 1835 


29 Murray Street New York City 




















MACHINERY 


ILLUSTRATORS 





Half Tones and 
Zinc Etchings 


PHOTO RETOUCHING 





Specialists in 
Wash and Line Drawings 





JEWETT 
24-26 Stone St. NEW YORK CITY 
Correspondence Solicited 















Do You 
Want 

Dry Air? 
We guarantee it! 


ERE’S the little separator that does 
the trick. Thousands in use every- 
where. Have you got yours? Guar- 
anteed to give perfectly dry air. No wire 
screens to clog with oil and necessitate 
constant cleaning. What are you using? 


Priced as follows:—~ 
$7.25 a eeese $8.50 
\ Land 1": $11.50 14g". «+ » $16.00 
) 2%. ++ 222+ $2000 
f. o. b. factory 
THE SWARTWOUT CO., Cleveland, Ohio 


Manufacturers and Engineers 


General fices: 18535 Euclid Avenue 
Offices 18535 Buch Armas 


Swartwout 
7 Air Separators | 
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These Rings Saved 


() Strokes per Minute 



























In a recent test Garlock-108 
Glassy Hard Black Packing Rings, 
saved ten strokes per minute of the pis- 
ton rod on an inside packed boiler feed 
pump. The pump packed with Regular Rock 
Hard Hydraulic Packing required nineteen 
strokes per minute as against nine strokes per 
minute when packed with Garlock-108 rings 
to deliver the same volume of water. The 
Garlock-108 rings give nine months 
service, while the Regular Rock Hard 
Packing had to be replaced every 
few weeks. 
















It is easy to picture 
the immense saving that 
will accumulate when Garlock 
Packing Service is used. 








In the instance mentioned above far 
less power was consumed, the wear 
and tear on the pump greatly reduced 
and labor cost of repacking brought 
down to a minimum. 








Put your Packing Problems in. 
the hands of a Garlock 
Service Man. 






THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 
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Sandblast or paint 
with the MULTIBLASTER 
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Usages are Manifold ®* 

: antro ev af 
fh wherever air] under pressure|is available “i 

_StandardjOil, Gulf Refining, Bethlehem Steel. o 
Carnegie Steel, Ingersoll-Rand Co., Chicago A 
Pneumatic Tool Co., Westinghouse Companies, "st 


ns 


Phoenix Utilities Co., N. Y. C. Lines, Boston 
Elevated Ry., Boston & Albany R. R., Southern 
Pacific Co., and several thousands of other in- 
dustrials representing every known industry loca- 
ted the world over use the MULTIBLASTERS 

_No tanks required. Sand is syphoned from 

it, barrel or pile—paint from any container. 

he MULTIBLASTER is shipped ready to at- 
tach to your air lines. 


European Distributor with Stock 
A. nae W roner sane 16,Zurich 7, ec 
witzerland. See 
Om s > > aaa 
NS 





Why pay more? 
George M. Stowe, Jr. 


Manufacturer Since 1904 


63 Forest Ave.. Buffalo. N. Y. 
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ERIE 


Compressor 
Governor 


For Single and Duplex 
Steam Actuated 


Com- 


Governs the speed of Compressors to main- 
tain the slowest constant speed which will fur- 
nish any required supply and will maintain 
practically a constant air pressure, whatever 
the requirement if within the capacity of the 
compressor. 


ERIE UNLOADER 
NEW STYLE 
For Single, Duplex and Multiple 
Stage Steam, Belt or Electric 
Driven Air Compressors 


Maintains practically a constant air pressure, whatever the require- 
ment. Completely unloads and loads Compressor without shock or 
strain, 


Complete Catalog Upon Request 























Adv, 27 

















Dry at? cuts 
maintenance costs 


_ pneumatic tools and ma- 
chines were designed to operate 
on dry air. Moisture causes rust- 
ing and jamming of tools. That 
means loss of time and excessive 
maintenance. Eliminate trouble 
and unnecessary expenses by prop- 
erly conditioning your compressed 
air with the perfect combination of 
a Gast Aftercooler and a Gast 
Separator. Water vapor is con- 
densed and moisture is thoroughly 
removed, leaving the air dry at the 
point of use. 


We will gladly quote prices on 
Gast equipment to meet your need. 
Write today. 


Smith-Monroe Company 
1910 South Main Street 


South Bend, Indiana 


can do 
it better with 
Gast’”’ 


CAMS Gray 
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No transfers 
in and out 


Straight 
to Your 


~ Assembly Line! 


ELIVERED in balanced, fitted 
assemblies, Arrow Head pistons 
vere ms eltat wert hwmcuele ttuctel a ceheeteme) lela arts 
oente) bmbteten celabtestestaetelccmtetietirteteser 


Thus Arrow Head’s leadership in pis- 
Cebaue-tele Gm olteMeilactitttes mmm oluerte(saro 
perience with all leading motors and 
real} ucmm ceteluelt (tse Pum reltcaletstemmbetjercedtele 
methods, preclude costly handlings 
rvale Gms set yelcelele)elmetetme clei alt telame) amet: 


motor maker. 
Arrow Head’s unique 


service in balanced, 
fitted piston and pin 
sets simplifies not only 
bats ocere tel et pum oltlam cere 
keeping, handling, ma- 
es beoteetcomeclectetcam-tate mr 
score of other impor- 
tant operations. It is 
2 ieadable making important sav- 
Products ings for a large group 
e) an Cer Vebbatimentelcelamirl © 
Sa ae camerctamevelemmuacrtan 
to your profits also. 
Write today for com- 
tac facts. 


sVa webu @ Corfe ime) cou Ws mente true @reliitertel: 
Ay Gtatate polis, Minnesota 


FFAI 


ee h ast 


Pistons { Piston Pins © Axle and Drive Shafts 
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Belt Testing 


A—With a speed indicator take the 
r.p.m. of the driven pulley when 
the belt is not loaded. 

B—Then take the r.p.m. when the 
belt is fully loadec. 


Subtract B from A, multiply by 100, 
and divide by A and you have the 
percentage of power loss. 


Example: A=1,000 r.p.m. 
B=950 r.p.m. 


1,000—950=50 
50 100=5,000 
5,000+1,000=5% power loss. 


Try it with oak leather, rubber, cot- 
ton or any belting. Then try VIM 
Leather Belting. 


You will find the power loss is less 
with VIM than with any other belt. 


You will find that VIM pulls more 
than any other belt. 


VIM is more elastic, stronger, tough- 
erandlighter. It is waterproo i 
stands higher temperatures without 
burning— is longer lived. 


Our booklet, ‘“The Belt that puts the 
Pull in the Pulley” can be had on re- 
quest. Its true worth to belt users is 
inestimable. 


E. F. Houghton & Co. 
Since 1865 
Philadelphia, Pa. 

And All Over the World 
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Divide Air Separators 


for removing oil and water from com- 

pressed air. 30 years experience in de- 

signing separators. 

Cyclone Suction Sand Blast Nozzles for 

Cleaning Iron, Steel, Brass and Stone. 
SEND FOR CATALOG 


The Direct Separator Company, Inc. 


Syracuse, N. Y. 


Deaden the “Howl” 


from Blowers 


Any blowers in your plant? They make 
a troublesome noise, don’t they? 

But why not quiet them? 

It can be done. It is being done—as in 
the A. C. Spark Plug plant in Flint, Michi- 
gan: 



























“These Maxim Silencers are used to 
deaden the “‘howl’’ from small blowers 
exhausting gases and vapors from spray 
booths, etc. These blowers are direct 
driven by 3600 r.p.m. motors and the 
results have been quite satisfactory.” 











Tell us about the blowers in your plant. 
Send us all the operating details. There are 
Maxim Silencers that will quiet them. 


The Maxim Silencer Co. 


Partford, Conn. 


MAXIM SILENCER 


For Industrial Purposes — 


The Preferred Magneto 


~\ for Construction Equipment 


The overwhelming choice of the builders of high 
See quality equipment. Favored by contractors every- 


_—s — where. 
ZTINS EISEMANN MAGNETO CORPORATION 


165 Broadway - New York 


MANN 


Twooftheeleven Maxim 
Silencers quieting blow- 
ers in the A. C. Spark 
Plug Plant, Flint, Mich- 
igan. 
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Gasoline and 
Diesel Excavators 


P & H Excavators are built by Harnischfeger 
Corporation, a company that has had a world- 
wide reputation for building high grade ma- 
chinery since 1884—more than 44 years. 


P & H Excavators may now be had equipped 
with Diesel Motors which burn a low grade of 
fueloil. The engines are a proved success, some 
of them having been in excavator service for 
more than 3 years giving complete satisfaction. 
Write for complete details. 





Harnischfeger Corporation 


Established in 1884 
3803 National Ave., Milwaukee, Wis. 


DISTRIBUTORS 
Baburizza, Lukinovic y Cia, Antofagasta, Chile. 
Belize Estates & Produce Co. Ltd., Belize, British Honduras. 
Adolfo Blumenkron, Avenida Uruguay No. 78, Mexico City, Mexico. 
Cardoze y Lindo, P. O. Box 112, Panama City, Panama. 
Havana Fruit Co., Apartado 1624, Havana, Cuba. 
Tobar Donoso Hermanos, Quite, Ecuador. 
Pedro Martinto, Apartado 146, Lima, Peru, and 23-25 Beaver Street, New York 
City (For Peru) 
Ernesto McAllister, Edificio Lopez, Bogota, Colombia. 
Montejo y Arce, San Jose, Costa Rica. 
Eliseo Osorio G., Pereira, Colombia. 
Tulio Ospina y Cia, Medellin, Colombia. 
Parrish & Co., Apartado No. 6, Barranquilla, Colombia. 
Pawley Sales Co., Port Au Prince, Hayti. 
F. E. Price y Cia, Calle Piedras 677, Montevideo, Uruguay. 
Oscar Taves & Co., P. O. Box 840, Rio de Janeiro, Brazil. 
Zengel & Company, 8A Avenida Sur No. 6, Guatemala City, Guatemala. 
Henry W. Peabody & Co., 1370 Avenida de Mayo, Buenos 
Aires, Argentina. 
General Machinery Co., Montevideo ,Uruguay. 






Today there are 
more P & H internal 
combustion excava- 
tors in service than 
any other make. 
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THE TOOL-OM-ETER 


shows instantly the flow of air in a pipe or hose, 
measures the actual consumption of any tool, ma- 
chine or process operated by Compressed Air, en- 
ables you to maintain equipment in economical con- 


dition throughout its useful life. 


Adopted by leading pneumatic manufacturers and 


by Compressed Air users in all parts of the world. 


Write for Bulletin A-6. 


We also make the NEW JERSEY BLOWER 
for forges and Gas Furnaces (Bulletin B-2) and the 
“DRIAIR” SEPARATOR (Bulletin D.A.) 


Foreign Agents 
Ingersoll-Rand Co., London, Paris 
Montreal, Johannesburg, Melbourne 
American Trading Co., Tokyo, Yokohama 


NEW JERSEY METER CO. 


PLAINFIELD, NEW JERSEY 
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I 578 ft. of 6x12’ Shaft | 
in 62 days 











Part of the sinking crew with their 


HIS RECORD has just been made at the Ventura mine 
in the Santa Eulalia district, Chihuahua, Mexico. 


It is a splendid achievement when one considers that the 
period of 62 days included not only the shaft sinking, but 
also the timbering for the entire distance and the placing 
of guides, ladders, staging, and pipe line bearers. 


Credit for this record goes to W. E. Johnson, contractor 

of Las Cruces, New Mexico and his efficient crew, part 

of whom are shown above. All drilling was done with 

Ingersoll-Rand DCRW-23 “Jackhamers.” Not one cent 

Was spent on repairs for these drills during the entire job. 
This mine is controlled by Lake Superior interests. Mr. H. C. Dudley 


of Duluth is Pres.; R. H. Bennett of Minneapolis, Vice Pres.; W. N. 
Fink of Cusihuiriachic, Mgr.; Roy Chapman of Santa Eulalia, Supt, 


INGERSOLL-RAND COMPANY 
11 BROADWAY - - NEW YORK CITY 
Offices in principal cities the world over 


For Canada Refer — Canadian Ingersoll- Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 


For Europe Refer—Ingersoll-Rand Co., Limited 
165 Queen Victoria Street, London, E. C. 4 


DCRW-23 “Jackhamer’” Drills. 
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Let us tell you more about these 
high-powered, low-upkeep drills. 
Free descriptive literature will be 
Sent you upon request. 
324JD 







































INDUSTRIAL POWER UNITS 
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Tuester S. Ricxer 


Gasoline engines have multiplied man 
power and saved progressive cities 
thous2nds of dollars. The County of 
Los Angeles not only have Waukesha 
equipped trucks, but aiso operate 
Waukesha powered mobilecranes. The 
fuel economy and power obtained from 
the genuine Ricardo Head plus more 
than twenty years’ experience build- 
ing only heavy-duty engines Is rea- 
son enough for Waukesha popularity. 








WAUKESHA MOTOR COMPANY 


Waukesha Wisconsin 
N York Tulsa Houston San Francisc: 


: i ty nae 
of Heavy Duiy Gasoline Ensines for Over Twenty Y cars 
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